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A PREFATORY LETTER. 


Afv DKAV. TyXDATX, 

T slinuld liav<; likt'.d fo provido Ihis c-olL'cilon 
of ‘‘T,ay Sermons AddnvS'.es, mul J^evit'ws,'’ with a. 
Dedicaliou and a I’reface. Jii ilu* former, I sliouJd Jiavo 
asked y(»u to allow me to asso«-i!il<> your name jvilh llie, 
book, chiefly on the jE;r(tuu(l that the oldtvsi. of the ]>a])er8 
in it i.s a. tirood deal younger than ou’’ friendshi]). In 
the Jatt(‘r, I intended to comment upon certain criticisms 
Avith Avhicli some of these Essays have been met. 

But, on turning the matter over in my mind, I began 
to fear tliat a fomial dedication at the beginning of sucJi 
a volume would look like a grand lodge in front of a set 
of cottages ; while a complete defence of any of my old 
papers would simply amount to writing a new one — a 
labour for which I am, at present, by no means fit. 

The book must go forth, therefore, without any better 
substitute for cither Dedication, or Preface, than this 
letter ; before concluding which it is necessaiy for me 
to notify you, and any other reader, of two or three 
matters. 
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The first is, that the oldest Essay of the whole, that 
"On the Educational Value of the Natural History 
Sciences,” contains a view of the nature of the differcuccs 
between living and not-liviug bodies out of whieh I have 
lone; since ffrown. 

Secondly, in the same paper, there is a statement con- 
f,crnlug the method of the malhcrnati<.‘al sciences, which, 
repealed and cxpaiulod elsewhere, brought upon me, 
during the meeting of the British Association at Exeter, 
the artillery of our eminent friend I’rofessor Syh'cstcr. 

No one knows better than you do, how readily I 
should defer to the opinion of so great a mathematician 
if the question at issue wore really, as he seems to think 
it is, a mathematical one. But I submit, that the dictum 
of a mathematical athlete upon a dillicult pi’oblom which 
mathematics offers to philosoithy. Las no more special 
weight, than the verdict of that great j»edestrian Captain 
Barclay would hav«* had, in settling a disputed poiut in 
the physiology of locomotion. 

The genius which sighs for new worlds to conquer 
beyond that surprising region in which “geometry, 
algebra, and the theoi-y of numbers molt into one another 
like sunset tints, or tlic colours of a dying dolphin,’’ may 
be of comparatively little service in the cold domain 
(mostly lighted by the moon, some say) of philosophy. 
And the more I think of it, the more does our friend 
seem to me to fall inly the position of one of those 
“ verstiindige Leute,” about whom he makes so apt a 
quotation from Goethe. Surely ho has not duly con- 
sidered two points. The fimt, that I am in no way 
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answerable for the origination of the doctrine ho criti- 
cises : and the second, that if we arc to employ the 
terms oljservation, induetion, and e.X[)eriineut, in the 
sense in which he uses them, logic is as much an 
observational, inductive, and experimental sciouec as 
mathematics; and that, I confess, apjwars to nie to be 
a rediictio ad idmirdiim of his argument. 

Thirdly, the Esstiy “ On the Physical Ilasis of Life” was 
intended to contain a plain and untechnical statement of 
one of the great tendencies of modern biological thought, 
accompanied by a protest, from the philosophical side, 
against what is commonly called jMaterialism, The 
result of my wcill-meant efforfs 1 find to bo, that I am 
generally credited with liaving inventc-'d “ protoplasm ” 
in the interests of “materialism.” My unlu<jky “Lay 
Sermon” has l)ccn attacked by microscopists, ignorant 
alike of Biology and Philosophy ; by philosophers, not 
very learned in cither Biolog}' or Microscopy ; by clergy- 
men of several denominations ; and by some few writers 
who have taken the trouble to understand the subject. 
1 trust that these last will believ'c that I leave the Essay 
unaltered from no want of respectful attention to all they 
have said. 

Fourthly, I wish to refer all who are interested in 
the topics discussed in my address on “Geological Re- 
form,” to the reply with which Sir William Tlionison has 
honoured me. 

And, lastly, let me say that •! reprint the review of 
“The Origin of Species" simply because it has been 
cited as mine by a late President of the Geological Society, 
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ff you find its phraseology, iu some places, to l>o more 
vigorous than seems needful, recolhict that it was written 
in the heat of our first luitlles over the Novum Organon 
of IJiolo^y ; tluit we wen? all ten years yoiintrer iu those 
days ; aiid last, Imt not least, that it was not published 
until it had been sulnnitted to the revision of a friend 
lor wliose judi^nient 1 Irad then, as 1 have now, the 
rent os t ivsp^.e t. 

Iwer, my dear 'I’vNOAia., 

Yoiu'.j very faitlifnlly, 

T. II. IlUXI.EY. 

Lumkjn, JtiHc 1870. 
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T. 


ON THE ADVISABLENESS OF IMPROVING 
NATURAL KNOWLEDGE. 

This time two hundred years ngo — in the he^nning of 
January, 1666 — those of our forefathers who inhabited 
this grent and ancient city, took breath between the 
bhocka of two fearful calamities: one not quite past, 
although its fury bad abated ; the other to come. 

Within a few yards of the very spot on which wo 
arc assembled, so the tradition runs, that painful 
and deadly malady, the plague, appeared in the latter 
months of 1664 ; and, though no new vLsitbr, smote the 
people of England, and especially of her capital, with 
a violence unknown before, in the course of the following 
year. The hand of a master has pictured wdiat happened 
in those dismal months ; and in that truest of fictions, 
“ The History of the Plague Year,” Defoe shows death, 
w’ith every accompaniment of j^ain and terror, stalking 
through the narrow streets of old London, and changing 
their busy hum into a silence broken only by the 
j wailing of the mourners of fifty 'thousand dead ; by the 
woful denunciations and mad prayers of fanatics ; and 
by the madder yells of despairing profligates. 

But, about this time in 1666, the death-rate had 
sunk to nearly its ordinary amount; a case of plague 
occurred only here and there, and the richer citizens 
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who had flown from the pest had returned to their 
dwellings. The remnant of the people began to toil 
at the accustomed round of duty, or of pleasure ; and 
the stream of city life bid fair to flow hack along its 
old bed, with renewed and uninterrupted vigoifr. 

The newly kindled hope was deceitful. The great 
plague, indeed, returned no more; but what it had 
done for the Londoners, the great fire, which broke 
out in the autumn of 1666, did for London ; and, in 
September of that year, a heap of ashes and the inde- 
structible energy of the people were all that remained 
of the glory of five-sixths of the city within the walls. 

Our forefathers had their own ways of accounting 
for each of these calamitiea They submitted to the 
plague in humility and in penitence, for they believed 
it to be the judgment of God. But, towards the fire 
they were furiously indignant, interpreting it as the 
effect of the malice of man, — as the Avork of the 
Bepublicons, or of the Papists, according as their pre- 
possessions ran in favour pf loyalty or of Puritanism. 

It would, I fancy, have fared but ill with one who, 
standing where I now stand, in what was then a thickly 
peopled and fashionable part of London, should have 
broached to our ancestors the doctrine which I now 
propound to you — that all their hypotheses were alike 
wrong ; tlmt the plague was no more, in their sense. 
Divine judgment, than the fire was the work of any poli- 
tical, or of any religious, sect ; but that they were them- 
selves the authors of bo^ plague and fire, and that they 
must look to themselves to prevent the recurrence of 
calamities, to all appearance so peculiarly beyond the 
reach of human control — so evidently the result of the 
wrath of God, or of the craft and subtlety of an 
enemy. 
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And one may metnre to oneself Ww hannoniottsly 
the holy cursing of the Puritan of that day would have 
chimed in with the unholy cursing and the crackling 
wit of the Sochcs^ers and Sedleys, and with the revUings 
of the political mnatics, if my imaginaiy plain dealer 
had gone on to say that, if the return of such misfortunes 
were ever rendered impossible, it would not be in virtue 
of the victory of the faith of Laud, or of that of 
Milton ; and, as little, by the triumph of republicanism, 
as by that of monarchy. But that the one thing 
needful for compassing this end was, lhat the people 
of England should second the efforts of an insig- 
nificant corporation, the establishment of which, a few 
years before the epoch of the gi’eat plague and the 
great fire, had been as little noticed, as they were 
conspicuous. 

Some twenty years before the outbreak of the plague 
a few calm and thoughtful students banded themselves 
together for the purpose, as they phrased it, of “im- 
proving natural knowledge.” The ends they proposed 
to attain cannot be stated more clearly than in the 
words of one of the founders of the organikation : — 

“Our business was (precluding matters of theology 
and state affairs) to discourse and consider of philo- 
sophical enquiries, and such as related thereunto : — as 
Physick, Anatomy, Geometry, Astronomy, Navigation, 
Staticks, Magneticks, Chymicks, Mechanicks, and 
Natural Experiments; with the state of these studies 
and their cultivation at home and abroad. We then 
discoursed of the circulation of the blood, the valves 
in the veins, the venae lactese, the lymphatic vessels, 
the Copemican hypothesis, the nature of comets and 
new star^ the satellites of Jupiter, the oval shape (as 
it then a|^>eaied) of Saturn, the spots on the sun and 
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its taming on it% own axis, the inequalities and adeno- 
graphy of tlie moon, the several phases of Venus and 
Mercury, the improvement of telescopes and grinding 
of glasses for that purpose, the weight qf air, the 
possibility or impossibility of vacuities* and nature’s ab- 
horrence thereof, the Torricellian experiment in quick- 
silver, the descent of heavy bodies and the degree of 
acceleration therein, with divers other things of like 
nature, some of which were then but new discoveries, 
and others not so generally known and embraced as 
now they are ; with other things appertaining to what 
hath been called the New Philosophy, which, from 
the times of Galileo at Florence, and Sir Francis Bacon 
(Lord Verulam) in England, hath been much cultivated 
in Italy, Fiance, Germany, and other parts abroad, as 
well as with us in England.” 

The learned Dr. Wallis, writing in 1696, narrates, in 
these w'ord.s, what happened half a century before, or 
about 1645. The associates met at Oxfoid, in the 
rooms of Dr. Wilkins, who was destined to become a 
bishop ; and subsequently coming together in London, 
they attracted the notice of the king. And it is a 
stringe evidence of the taste for knowledge w'hich the 
most obviously worthless of the Stuarts shared with 
his father and grandfather, that Charles the Second 
was not content with saying witty things about his 
philosophers, but did wise things with regard to them. 
For he not only bestowed upon them such attention as 
lie could spare from his poodles and his mistresses, but, 
being in his usual state of impecuniosity, begged for 
them of the Duke of Ormond ; and, that step being 
without effect, gave them Cheisea College, a charter, and 
a mace : crowning his favoxun in the best way they could 
be crowned, by burdening them no further with royal 
patronage or state interference. 
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Thus it was that the half-dozen young men, stndibus 
of the “New Philosophy," who met in one another’s 
lodgings in Oxford or in London, in the middle of the 
seventeenth century, grew in numerir^al and in mol 
stren^h, until, in its latter part, the " Royal Society for 
the Improvement of Natunu Knowledge”' had already 
become famous, and had acauired a claim upon the vene- 
ration of Englishmen, whicn it has ever since retained, 
as the principal focus of scientidc activity in our islands, 
and the chief cliampion of the cause it was formed to 
support. 

It was by the aid of the Royal Society that Newton 
published his “ Principia.” If all the books in the world, 
except the Philosophical Transactions, were deslaroyed, it 
is s^e to say that the foundations of physical science 
would remain unshaken, and that the vast intellectual 
progress of the last two centuries would be largely, 
though incompletely, recorded. Nor have any signs 
of halting or of decrepitude manifested tliemsclv^ in 
our own times. As in Dr. Wallis’s days, so m these, 
“ our business is, precluding theology and State affairs, 
to discourse and consider of philosophical enquiriea” 
But our “ Mathematick” is one which Newton would 
have to go to school to learn ; our “ Staticks, Mechanicks, 
Magneticks, Chymicks, and Natural Experiments” con- 
stitute a mass of physical and chemical knowledge, 
a glimpse at which would cOmjKsnsate Galileo lor 
the doings of a score of inquisitorial cardinals; our 
“Physick” and “Anatomy” nave embraced such in- 
finite varieties of being, have laid open such new 
worlds in time and space, have grappled, not unsuc- 
cessfully, with such complex problems, that the eyes 
of Vesalius and of Harvey might be dazzled by the 
sight of the tree that has grown out of their grain of 
mustard seed. 
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The fact is perhaps rather too much, tiban too little, 
forced upon one’s notice, nowadays, that all this mar- 
vellous intellectual ^wth has a no less wonderful 
expression in practical life ; and that, in this respect, if 
in no other, the movement symbolized by the progress 
of the Royal Society stands without a parallel in the 
history of mankind. 

A scries of volumes as bulky as the Transactions of 
the Royal Society might possibly be filled with the 
subtle speculations of the Schoolmen ; not improbably, 
the obtaining a mastery over the products of mediaeval 
thought might necessitate an even greater expenditure of 
time and of energ}*' than the acquirement of the " New 
Philosophy but though such work engrossed the best 
intellects of Europe for a longer time than has elapsed 
since the great fire, its effects were “ writ in water,” so 
fiur as our social state is concerned. 

On the other hand, if the noble first President of the 
Royal Society could revisit the upper air and once more 
gladden bis eyes with a sight of the familiar mace, he 
would find himself in the midst of a material civilization 
more diiierent from that of his day, than that of the 
seventeenth, was from that of the firsts century. And if 
Lord Brouncker’s native sagacity had not deserted his 
ghost, he would need no long reflection to discover that 
ail these great ships, these railways, these telegraphs, 
these factories, these printing-presses, without which the 
whole fabric of modem English society would collapse 
into a mass of stagnant and starving pauperism, — that 
all these pillars of our State are but me ripples and the 
bubbles upon the surface of that great spiritual stream, 
the springs of which, only, he and hu fellows were 
privileged to see ; and seeing to necognise as that which 
it behoved them above aS things to keep pure and 
undefiled. 
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It may not be too great a flight of imamnation to 
conceive our noble revenant not forgetful of the great 
troubles of his own day, and anxious to know how often 
London had been burned down since his time, and how 
often the plague had carried off its thousands. He would 
have to learn that, although London contains tenfold the 
inflammable matter that it did in 1666 ; though, not 
I'ontent \vith filling our rooms with woodwork and li^t 
ilraperies, we must needs lead inflammalde and explosive 
gases into every oomcr of our Streets and houses, we 
never allow even a street to bum down. And if he 
asked how this had coine about, we should have to 
explain that the improvement of natural knowledge Iths ' 
furnished us with dozens of machines for throwing wat^r 
upon fires, any one of which would have furnishad the 
ingenious Mr. Hooke, the first “curator and cotperi- 
menter” of the Royal Society, with ample materials for 
discourse before half a dozen meetings of that body ; 
and that, to say truth, except for the progress of natural 
knowledge, we should not have been able to make even 
the tools by which these machines are constructed. 
And, further, it would be necessary to add, that although 
severe fires sometimes occur and inflict great damage, 
the loss is very generally compensated by societies, me 
operations of which have been rendered possible only 
by the progress of natural knowledge in the direction of 
mathematics, and the accumulation of wealth in virtue 
of other natural knowledge. 

But the plague? My Lord Brounckei^s observation 
would not, I fear, lead him to think that Englishmen of 
the nineteenth century are purer in life, or more fer- 
vent in religious faith, than the generation which could 
produce a ^yle, an ]^elyn, and a Milton. He might 
find the mod of society at the bottom, instead of at the 
top, but 1 fear that the sum total would be as deserving 
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of Bwift judgment aS at the time of the Restoration. 
And it would be our duty to explain once more, and 
this time not without shame, that we have no reason 
to believe that it is the improvement of our faith, nor 
that of our morals, which keeps the plague from our 
city : but, again, that it is the improvement of our 
natural knowledge. 

A\'’e have learned that pestilences will only take up 
their abode among those who have prepared unswept 
and ungarnished residences for them. Their cities must 
have narrow, unwatered streets, foul with accumulated 
garbage. Their houses must be ill-di’ained, ill-lighted, 
fll-ventilated. Their subjects must be ill-washed, ill- 
fed, ill-clothed. The liondon of 1665 was such a city. 
The cities of the East, where plague has an enduring 
dwelling, are such cities. We, in later times, have 
learned somewhat of Nature, and partly obey her. 
Because of this partial improvement of our natural 
knowledge and of that fractional obedience, we have', 
no plague ; because that knowledge is still very imi)er- 
fect and that obedience yet incomplete, typhus is our 
cqmpanion and cholera our visitor. But it is not 
presumptuous to express the belief that, when our 
knowledge is more complete and our obedience the 
expression of our knowledge, London will, count her 
centuries of freedom from typhus and cholera, ns she 
now gratefully reckons her two hundred years of 
ignorance of that plague which swooped upon her 
thrice in the first half of the seventeenth century. 

Surely, there is nothing in these explanations which 
is not fully borne out by the facts? Surely, the prin- 
ciples involved in them are now admitted -among the 
fixed beliefs of all thinking men? Surely, it is true 
that our countr^nnen are less subject to fire, fixmine^ 

■ pestilence, uud sul the evils which result from a want 
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of oommand <rtet and due anticipation of tiie course of 
Nature, than weiptiie countrymen of Milton ; and health, 
wealth, and well>being are more abundant with ua than 
with them ? But no lera certainly is tiie difference due 
to the improvement of our knowledge of Nature^ and 
the extent to which that improved knowledge has been 
incorporated with the household words of men, and has 
supplied the springs of their daily actions. 

Granting for a moment, then, the truth of that which 
the dcpreciutors of natural knowledge are so fond of 
urging, that its improvemrat con only add to the resources 
of our material civilization ; adipitting it to be possible that 
the founders of the Boyal Society themselves looked for 
no other reward than this, I cannot confess that 1 was 
guilty of exaggeration when I hinted, that to him who 
had the gift of distinguishing between prominent events 
and important events, the origin of a combined effort 
on the part of mankind to improve natural knowledge 
might have loomed larger than the Plague and have out- 
shone the glare of the Fire ; as a something fraught .with 
a wealth of beneficence to maixkind, in comparison with 
which the damage done by those ghastly evils would 
shrink into insignificance. 

It is very certain that for every victim slain by 
the plague, hundreds of mankind exist and find a fair 
share of happiness in the world, by the aid of the 
spinning jenny. And the great Brc, at its worst, could 
not have burned the supply of coal, the daily working 
of which, in the bowels of the earth, made possible by th(i 
steam pump, gives rise to an amount of wealth to which 
the millions lost in old Loudon are but as an old song. 

But spinning jenny and steam pump arc, after all, br.t 
toys, possessing an accidental value ; and natural know- 
ledge ereates multitudes of more subtle contiivuuccs, the 
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praises of which do not happen to be J^/ng because Ibej 
are not directly convertible into instruments for creating 
wealth. When 1 contemplate natural knowledge squan- 
dering such gifts among men, the only, appropriate 
comparison I can find for her is, to liken her to such a 
peasant woman as one sees in the Alps, striding ever 
upward, heavily burdened, and with mind bent only on 
her home ; but yet, without effort and without thought, 
knitting for her children. Now stockings are good and 
comfortable things, and the children will undoubted Iv 
be much the better for them ; but suiely it would he 
short-sighted, to say the least of it, to depreciate this 
toiling mother as a mere stocking-machine — ^a mere 
provider of physical comforts? 

However, there are blind leaders of the blind, and not 
a few of them, who take this view of natural knowledge, 
and can sec nothing in the bountiful mother of humanity 
but a sort of comfort-grinding machine. According to 
them, the improvement of natural knowledge always has 
been, and always must be, synonymous with no more 
than the irapruveraent oi' the mateiial resources and the 
increase of the gratifications of men. 

Natural knowledge is, in their eyes, no real mother of 
mankind, bringing them up with kindness, and, if need 
be, with stermieas, in the way they should go, and 
instructing them in all things needful for their welfare ; 
but a sort of fiury godmother, ready to furnish her pets 
with shoes of swiftness, swords of sharpness, and omni- 
potent Aladdin’s lamps, so that they may have telegraphs 
to Saturn, and see the otlicr-side of the moon, and thank 
God they are better than their benighted ancestors. 

If this talk were true, I, for one, should not greatly 
care to toil in the service of natural knowledge. 1 think 
1 would just os soon be quietly chipping my own flint 
axe, after the manner of my forefathers a few thoiosand 
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yeim back, as b» troubled with the endless malady of 
thought which now infests us aU, for such reward. But . 
I venture to say that such views are contrary alike to 
reason and to fact Th(»e who discourse in such &shion 
seem to me to be so intent upon trying to see what is 
above Nature, or what is behind her, that they are blind 
to what stares them in the face, in her, 

I should not venture to speak thus strongly if my 
justification were not to be found in the simplest and 
most obvious facts, — if it needed more than an appeal 
to the most notorious truths to justify my assertion, that 
the improvement of natural knowledge, whatever direo 
tion it has taken, and however low the aims of those 
who may have commenced it — has not only conferred 
practical benefits on men, but, in so doing, has effected 
a I'evolution in their conceptions of the universe and of 
themselves, and has profoundly altered their modes of 
thinking and their views of right and wrong. I say 
that natural knowledge, seeking to satisfy natural wants, 
has found the ideas which can alone still f^iritual 
cravings. 1 say that natural knowledge, in desiring to 
ascertain the laws of comfort, has been driven to discover 
those of conduct, and to lay the foundations of a new 
morality. 

Let us take these points sejpasately ; and, first, what 
great ideas has natural knowledge introduced into men’s 
minds ? 

I cannot but think that the foundations of all natural 
knowledro were laid when the reason of man first came 
face to mce with the facts of Nature : when the savage 
first learned that the fingers of one hand are fewer than 
those of both ; that it is shorter to cross a stream than 
to bead it; that a stone stops where it is unless it be 
moved, and that it drops from the hand which lets it go ; 




12 


^TXQ Jlmnons, anb |GUbitb)S. 

that light and heat come and go with the san ; ihat 
sticks bum away in a fire ; that plants snd animals grow 
and die ; that if he struck his fellow-savage a blow ho 
would make him angry, and perhaps get a blow in return, 
while if he offered him a iruit he would please him, and 
perhaps receive a fish in exchange. When men had 
acquired this much knowledge, the outlines, rude though 
they were, of mathematics, of physics, of chemistry, of 
biology, of moral, economical, and political science, were 
sketched. Nor did the germ of religion fail when 
science began to bud. Listen to words which, though 
new, arc yet three thousand years old 

. . When in heaven the stars aboat the moon 
Look beautiful, when all the winds are laid, 

And every heij^ht comes out, and jnttiiig peak 
And valley, and the immeasurable heavens 
Break open to their highest, and all the stars 
Shine, and the shephera gladdens in hu heart.** > 

If the half-savago Greek* could share our feelings thus 
far, it is irrational to doubt that he went further, to 
find, as we do, that upon that brief gladness there 
follows a certain sorrow, — the little light of awakened 
human intelligence shines so mere a spark amidst the 
abyss of the unknown and unknowable ; seems so in- 
sufficient to do more than illuminate the imperfections 
that cannot be remedied, the aspirations that cannot be 
realized, of man’s own nature. But in this sadness, this 
consciousness of the limitation of man, this sense o£ an. 
open secret which he cannot penetrate, lies the essence of 
all religion ; and the attempt to embody it in the forms 
furnished by the intellect is the origin of the higher 
tlieologies. 

Thus it seems impoasible to imagine but that the 
foundations of all knowledge — secular or sacred — ^were 

^ Need it be said that tliis is Tonayson’s English Ibi Homer’s Gfedt t t 
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when int^^enoe dawned, though the superstructure 
lemained for long ages so slight and feeble as to bo ^ 
compatible with the existence of almost any general" 
view respecting the mode of governance of the universe. 
No doubt, from the first, there were certain phsenomena 
which, to the rudest mind, presented a constancy of 
occurrence, and suggested that a fixed order rule^ at 
any rate, among them. I doubt if the grossest of Fetish 
worshippers ever imagined that a stone must have a 
god within it to make it fall, or that a fruit had a god 
within it to make it taste sweet. With regard to such 
mattem as these, it is hardly questionable that man- 
kind from the first took strictly positive and scientific 
views. 

But, with ro.spect to all the Icsa familiar occurrences 
which present themselves, uncultured man, no doubt, has 
always taken himself as the standard of comparison, as 
‘the centre and measure of the world ; nor could he well 
avoid doing so. And finding that his apparently un- 
caused will has a powerful effect in giving rise to many 
occurrences, he naturally enough ascribed other anti 
greater events to other and greater volitions, and came 
to look upon the world and all that tiicrcin is, as the 
product of the volitions of persons like himself, but 
stronger, and capable of being appeased or angered, as 
he himself might be soothed or irritated. Through such 
conceptions of the plan and working of the universe all 
mankind have passed, or are passing. And we may now 
consider, what has been the efifect of the improvement 
of natural knowledge on the views of men who have 
reached this stage, and who have begun to cultivate 
natural knowledge with no desire but that of “increasing 
God’s honour and bettering man’s estate.” 

For example . what could seem wiser, from a mere 
material point of view, more iimocent, from a theological 
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nne, to an ancient people, than that they should learn 
(he exact succession of the seasons, as warnings for their 
husbandmen ; or the position of the stars, as guides to 
their rude navigators 1 But what has grown out of this 
search for natural knowledge of so merely useful a 
character? You all know the reply. Astronomy, — 
which of all sciences has filled men's minds with general 
ideas of a character most foreign to their dauy ex- 
perience, and has, more than any other, rendered it 
impossible for them to accept the beliefs of their fiithers. 
Astronomy, — which tells them that this so vast and 
seemingly solid earth is but an atom among atoms, 
whirling, no man knows whither, through illimitable 
space ; which demonstrates that what we call the peace- 
ful heaven above u% is but that space, fiUed by an 
infinitely subtle matter whose particles are seething and 
surging, like the waves of an angry sea ; which opens^ 
up to us infinite regions where nothing is known, or 
ever seems to have been known, but matter and force, 
operating according to rigid rules; which leads us to 
contemplate phenomena the very nature of which 
demonstrates that they must have had a beginning, and 
that they must have an end, but the very nature of 
which also proves that the beginning was, to our concep- 
tions of time, infinitely remote, and that the end is as 
immeasurably distant. 

But it is not alone those who pursue astronomy who 
ask for bread and receive ideas. What more harmless 
than the attempt to lift and distribute water by pumping 
it ; what more absolutely and grossly utilitarian ? But 
out of pumps grew the discussions about Nature’s 
abhorrence of a vacuum ; and then it w'as discovered 
that Nature does not abhor a vacuum, but that air has 
weight ; and that notion paved the way for the doctrine 
that all matter has weight, and that the force which 
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produces -weight is co^xtennve witii the universe, — in 
shorty to the theory of universal gravitation and endless 
force. While learning how to handle gases led to the 
discovery of oxygen, and to modem chemistry, and to 
the notion of the indestructibility of matter. 

Again, what simpler, or more absolutely practical, 
than the attempt to keep the axle of a wheel from 
heating when the wheel turns round very fast? How 
useful for carters and gig drivers to know something 
about '^this ; and bow good were it, if any ingenious 
person would find out the cause of such phseuomena, 
and thence educe a general remedy for them. Sueh 
an ingenious person was Count Rumford ; and be and 
bis successors nave landed us in the theory of the perr 
sistence, or indestructibility, of force. And in the in- 
finitely minute, as in the infinitely great, the seekers 
after natural knowledge, of the kinds called physical and 
chemical, have everywhere found a definite order and 
succession of events which seem never to be infringed. 

And how has it fared with “ Physick ” and Anatomy? 
Have the anatomist, the physiologist, or the physicum, 
whose business it has been to devote themselves assi- 
duously to that eminently practical and direct end, the 
alleviation of the sufferings of mankind, — ^have they 
been able to confine their vision more absolutely to the 
strictly useful ? 1 fear they are worst offenders of all. 
For if the astronomer has set before us the infinite 
magnitude of space, and the practical eternity of the 
duration of the universe; if the phji^cal and chemical 
philosophers have demonstrated the infinite minuteness 
of its constituent parts, and the practical eternity of 
matter and of force ; and if both have alike proclaimed 
the universality of a definite and predicable order and 
succession of events, the workers in biology have not 
only accepted all these, but have added more startUng 
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theses of their own. For, as the astronomers discover in 
the earth no centre of the universe, but an eccentric 
speck, so the naturalists find man to be no centre of 
the living world, but one amidst endless modifications 
of life; and as the astronomer observes tlie mark of 
practically endless time set upon the arrangements of 
the solar system so the student of life finds the records 
of ancient forms of existence peopling the world for ages, 
which, in relation to human experience, are infinite. 

Furthermore, the physiologist finds life to ' be as 
dependent for its manifestation on particular molecular 
arrangements as any physical or chemical phenomenon ; 
.'lud, wherever he extends his researches, fixed order 
and unchanging causation reveal themselves, as plainly 
as in the rest of Nature. 

Nor can I find that any other fate has awaited the 
germ of Ecligion. Arising, like all other kinds ox 
Knowledge, out of the action and interaction of man’s 
mind, with that which is not man’s mind, it has taken 
the intellectual coverings of Fetishism or Poly theism ; ox 
Theism or Atheism ; of Superstition or Eationalism. 
With these, and their relative merits and demerits, I 
have nothing to do ; but this it is needful for my 
purpose to say, that if the religion of the present differs 
from that of the past, it is because the theology of the 
present has become more scientific than that of the past; 
because it has not only renounced idols of wood and 
idols of stone, but begins to see the necessily of breaking 
in pieces the idols built up of books and traditions and 
fine-spun ecclesiastical cobwebs : and of cherishing the 
noblest and most human of man’s emotions, by worship 
“ for the most part of the silent sort” at the altar of the 
Unknown and Unknowable. 

Such are a few of the new conceptions implanted in 
our minds by the improvement of natural knowledge. 
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Men have ao^tiiied the ideas of the practically infinite 
extent of the univenie and of ita practical etemily; 
they are fiuniliur with the exception that our eurth 
is but an infinitesimal fragment of that part of the 
univmee which can be seen ; and that, nevertheless, its 
duration is, as compared with our standards of tima, 
infinite. They have further acquired the idea that man 
is but one of innumerable forms of life now existing in 
the globe, and that the present existences are but the 
last of an immeasurable series of predecessora More- 
over, every step they have made in natural knowledge 
has tended to extend and rivet in their minds the con- 
ception of a definite order of the universe — which is 
embodied in what ara called, by an unhappy metaphor, ^ 
the laws of Nature — and to narrow the range and 
loosen the force of men’s belief in spontaneity, or in 
changes other than such as arise out of that definite 
order itself. 

Whether these ideas are well or ill founded is not the 
question. No one can deny that they exist, and have 
been the inevitable outgrowth of the improvement of 
natural knowledge. And if so, it cannot be doubted 
that they are changing the form of men’s most cherished 
and most important convictionn' 

And as regards the second point— ;the extent to which 
the improvement of natural Wowl^ge has remodelled 
and altered what may be termed the intellectual ethics 
of men, — what are among the moral convictions most 
fondly held by barbarous and semi-barbarous people 1 

^ey are the convictions that authority is the soundest 
bask of belief; that merit attaches to a readiness to 
believe ; that the doubting disposition is a bad one, 
and scepticism a sin; that when good authority hae 
pronounced, what is to be believed, and faith has ac- 
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cepted it, mison has no further duly. There are many 
excellent persons who yet hold by these principles, and 
it is not my present business, or intention, to discuss 
their views. All I wish to bring clearly belToce your 
minds is the unquestionable fact, that the improvement 
of natural knowledge is effected by methods which 
directly give the lie to all these convictions, and assume 
the exact reverse of each to be true. 

The improver of natural knowledge absolutely refuses 
to acknowledge authority, as such. For him, scepticism 
is the highest of duties ; blind faith the one unpardon- 
able sin. And it cannot be otherwise, for every great 
advance in natural knowledge has involved the absolute 
rejection of authority, the cherishing of the keenest 
scepticism, the annihilation of the spirit of blind faith ; 
and the most ardent votary of science holds his firmest 
convictions, not because . the men he most venerates 
hold them ; not because their verity is testified by 
portents and wonders ; but because his experience teaches 
him that whenever he chooses to bring tliese convictions 
into contact with their primary source. Nature — ^when- 
ever he thinks fit to test them by appealing to experiment 
and to observation — Nature will confirm them. The 
man of science has learned to believe in justification, 
not by faith, but by verification. 

Thus, without for a moment pretending to despise 
the practical results of the improvement of natural 
knowledge, and its beneficial influence on material civili- 
zation, it miis1« 1 think, be admitted that the CTeat 
ideas, some of which 1 have indicated, and the e^cal 
spirit which 1 have endeavoured to sketch, in the few 
moments whidi remained at my disposal, constitute the 
real and permanent significance of natural knowledge. 

If these ideas be destined, as 1 believe they are^ to 
be more and more firmly established as the world grows 
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older; if that spirit be fated, as I believe it is, to 
extend itself into all departments of human thought, and 
to bccdme co-extensive with the range of knowledge ; if, 
as our race approaches its maturity, it discovers, as I be- 
lieve it wiU, that there is but one Ibnd of knowledge and 
but one method of acquiring it ; then we, who are still 
children, may justly feci it our highest duty to rceoguise 
the advisableness of improving natural knowledge, and 
so to aid ourselves and our successors in their course 
towards the noble goal which lies before mankind. 




II. 

EMANCIPATION— BLACK AND WHITE. 

Quashie’s plaintive inquiry, “Am I not a man and a 
brother ? ” seems at last to have received its final reply — 
the recent decision of the fierce trial by battle on the 
other side of the Atlantic fully concurring with that long 
since delivered here in a more peaceful way. 

The question is settled ; but even, those who are most 
thorougldy convinced that the doom is just, must see 
good grounds for repudiating half the arguments which 
have been employed by the winning side ; and for 
doubting whether its ultimate results will embody the 
hopes of the victors, though they may more than realize 
the fears of the vanquished. It may be quite true that 
some negroes are better than some white men ; but no 
rational man, cognizant of the facts, believes that the 
average negro is the equal, still less ^e superior, of the 
avera^ white man. And^ if this be true, it is simply 
incremble that, when all his disabilities are removed, and 
our prognathous relative has a fair fi:dd and no favour, 
as well as no oppressor, he will be able* to compete 
successfully with his bigger-brained and amaller-jawed 
rival, in a contest which is to be carried on by thoughts 
and not by bitea The highest places in the hierarchy 
civilization will assuredly not be within the reach of our 
dns^ cousins, though it is by no means necessary that 
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they Bhoald be lestricted to the lowest But whatever 
the pomtioii of stable equilibrium into which the laws of 
social gravitation may bring the negro, all rei^nsibility 
for the result will henceforward lie between Nature and 
him. The white man may wash his hands of it, and the 
Caucasian conscience be void of reproach for evermore. 
And this, if we look to the bottom of the matter, is the 
real justihcation for the abolition polii^. 

The doctrine of equal natural rights may be an illogical 
delusion; emancipation may convert the slave from a 
well fed animal into a pauperised man ; mankind may 
even have to do without cotton shirts ; but all these evilB 
must be faced, if the moral law, that no human being 
can arbitrarily dominate over another without grievous 
damage to his own nature, be, as many think, as readily 
demonstrable by experiment as any physical truth If 
this be true, no slavery can be abolish^ without a double 
emancipation, and the master will benefit by freedom 
more than the freed-man. 

The like considerations apply to all the other questions 
of emancipation which are at present stirring the world — 
the multifiuious demands that classes of mankind shall 
be relieved from restrictions imposed by the artifice of 
man, and not by the necessities of Nature. One of the 
most important, if not the most important, of all these, is 
that which daily threatens to become the “ irrepressible ” 
woman question. What social and political rights have 
women ? What ought they to be allowed, or not allowed 
to^ do, be, and sufier % And, as involved in, and under- 
lying all these questions, how ought th^ to be educated? 

There are philogynists as &natical as any “misogu- 
nists” who, reversing our antiquated notionc^ bid the 
man look upon the woman as the higher typo of 
humanity ; who ask us to regard the female intellect as 
the clearer and the quicks, if not the stronger; who 
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desire ns to look np to the fcminiue moral sense as the 
purer and the nobler ; and bid man abdicate his usurped 
sovereignty over Nature in favour of the female une. 
On the other hand, there are persons not to Tie outdone 
in all loyalty and just respect for woman-kind, but by 
nature hard of head and haters of delusion, however 
charming, who not only repudiate the new woman- 
worship which so many sentimentalists and some philo- 
sophers are desirous of setting up, but, carrying their 
audacity further, deny even the natural equality of the 
sexes. They assert, on the contrary, that in every 
excellent character, whether mental or physical, the 
average woman is inferior to the average man, in the 
sense of having that chtiracter less in quantity, and lower 
in quality. Tell these persons of the rapid perceptions and 
the instinctive intellectual insight of women, and they 
reply that the feminine mental peculiarities, which pass 
under those names, are merely the outcome of a greater 
iinpre-ssibility to the superficial aspects of things, and of 
the absence of that restraint upon expression, which, in 
men, is imposed by reflection and a sense of responsibility. 
Talk of the passive endurance of the Tveaker sex, and 
opponents of this kind remind you that Job was a man, 
and that, until quite recent times, patience and long- 
suffering were not counted among the specially feminine 
virtues. Claim passionate tenderness as e.specially 
feminine, and the inquiry is made whether all the best 
love-poetry in existence (except, perhaps, the "Sonnets 
from the Portuguese ” ) has not been written by men ; 
wliether the song which embodies the ideal of pure and 
tender passion — ^Adelaida — ^was written by I^rau Beeth- 
oven ; whether it was the Fomarina, or Baphael, who 
painted the Sistine Madonna. Nay, we have known one 
such heretic go so far as to lay his hands upon the ark 
itself, so to speak, and to defend the startling paradox 
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that, even in phymcal beauty, man is the supeirior. ' He 
admitted, indeed, that there was a brief period of early 
youth when it might be hard to say whether the prize 
should be awarded to the graceful undulations of the 
female figure, or the perfect balance and supple vigour of 
the male frame. But while our new Paris might hesitate 
betwemi the youthful Bacchus and the Venus emerging 
from the foam, ho averred tha^ when Venus and Bacchus 
had reached thirty, the point no longer admitted of a 
doubt ; the mole form having then attained its greatest 
nobility, while the female is far gone in decadence ; and 
that, at this epoch, womanly beauty, so far as it is inde- 
pendent of grace or expression, is a question of drapery 
and accessories. 

Supposing, however, that all these arguments have a 
certain foundation ; admitting for a moment, that they 
are comparable to those by which the inferiority of the 
negro to the white man may be demonstrated, are they 
of any value as against woman-emancipation ? Do they 
afford us the smallest ground for refusing to educate 
women as well as men — to give women the same civil 
and political rights as men ? No mistake is so commonly 
made by clever people as that of assuming a cause to be 
bad because the arguments of its supporters are, to a 
great extent, nonsensical And we conceive that those 
who may laugh at the arguments of the extreme 
philogynists, may yet feel boimd to work heart and soul 
towards the attainment of their practical enda 

As regards education, for example. Granting the 
alleged defects of women, is it not somewhat absurd to 
sanction and maintain a system of education which 
would seem to have been specially contrived to ex- 
i^;^rate all these defects 1 

Ifaturally not so firmly strung, nor so well balanced, 
as boys, girls are in great measure debarred firam the 
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sports and phjsieal exercises which are justiy thought 
absolutely necessary for the faU develoimient of the 
vigour of the more favoured sex. Women ar^ by nature, 
more excitable than men — ^prone to be swept by tides of 
emotion, proceeding from hidden and inward, as well as 
from obvious and external causes ; and female education 
does its best to weaken every physical counterpoise to 
this nervous mobility — tends in all ways to stimulate the 
emotional part of the mind and stunt the rest We find 
girls naturally timid, inclined to dependence, bom con- 
servatives; and we teach them that independence is 
unladylike ; that blind faith is the right frame of mind ; 
and that whatever we may be permitted, and indeed 
encouraged, to do to our brother, our sister is to be left 
to the tyranny of authority and tradition. With few 
insignificant exceptions, ^Is hava been educated mther 
to be drudges, or toys, beneath man ; or a sort of angels 
above him; the highest ideal aimed at oscillating between 
Chirchen and Beatrice. The possibility that the ideal of 
womanhood lies neither in the fair saint, nor in the fair 
sinner; that the female type of character is neither 
bettei nor worse than the male, but only weaker ; that 
women are meant neither to be men’s ^ides nor their 
playthings, but their comrades, their f^ows and their 
equals, so far as Nature puts no bar to that equality, does 
not seem to have entered into the minds oi tho^ who 
have had the conduct of the education of girls. 

If the present ^tem of female education stands self- 
condmnned, as inherently absurd ; and if that which we 
have just indicated is the true position of woman, what 
is the first step towards a better state of things? We 
reply, emancipate girls. Recognise the frict mat they 
share the senses, perceptions, feelings, reasoning powm^ 
emotions, of boys, and that l^e mind of the average girl 
is less different from that of the average boy, than the 
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mind of one boy u fiom that ei a&oi^a ; so l&at what* 
ever argnment jtutifies a given education for all boya^ 
ju^fies its api>Ucation to girls as welL So fw from 
imposinff artmcial restrictions tip<m the aoc^tdrement of 
knowle^e by women, throw every facility in their way. 
Let onr Faustinas, if they will, toil through the whole 
round of 

^ Jiirinterei und Medicin, 

Uud leider I Auoh Philosophie* * 

Let us have “ sweet girl graduates ” by all meana They 
will be none the less sweet for a little wisdom ; and the 
golden hair” will not curl less gracefully outside the 
head by reason of there being brains within. Nay, If 
obvious practical difficulties con be overcome, let those 
women who feel inclined to do so descend into the 
gladiatorial arena of life, not merely in the guise of 
retiaricB, as heretofore, but as bold sicaricB, breasting the 
open fray. Let them, if they so please, become mer- 
chants, mirristcrs, politiciana Let them have a fair field, 
but let them understand, as the necessary correlative, 
that they are to have no favour. Let Nature alone sit 
high alMve the lists, **rain influence and judge the 
pnze.” 

And the result? For our parts, though loth to 
prophesy, we believe it will be ’that of other emanci- 
pations. Women will find their place, and it will neither 
be that in which they have been held, nor that to which 
some of them aspire. Nature's old salique law will not 
be refwaled, and no change of dynasty will be effected. 
The big chests, the massive brains, the vigorous muscles 
and stout ftamesi, of the best men will cany the day, 
whenever it is worth their while to contest the prizes of 
fife with tile best women. And the hardship of it is, 
that the Very imj^vmnent of the women will lessen 
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their chances. Better mothers will bring forth better 
sons, and the impetus gamed by Ibe one sex will be 
transmitted, in the next generation, to the ^ther. The 
most Darwinian of theorists will not venture to pro- 
pound the doctrine, that the physical disabilities under 
which women have hitherto laboured, in the struggle for 
existence with men, are likely to be removed by even the 
most skilfully conducted process of educational selection. 

We are, indeed, fully prepared to believe that the 
bearing of children may, and ought, to become as free 
from danger and long disability, to the civilized woman, 
as it is to the savage ; nor is it improbable that, as 
society advances towards its right organization, mother- 
hood will occupy a less space of woman’s bfe than it has 
hitherto done. But still, unless the human species is to 
come to an end altogether — a, consummation which can 
hardly be desired by even the most ardent advocate of 
“women’s rights” — somebody must be good enough to 
take the trouble and responsibility of annually adding to 
the world exactly as many people as die out of it. In 
consequence of some domestic difficulties, Sydney Smith 
is said to have suggested that it would have been good 
ibr the human race had the model offered by the hive 
been followed, and had all the working part of the female 
community been neuters. Failing any thorough -going 
reform of this kind, we see nothing for it but the old 
division of humanity into men potentially, or actually, 
fathers, and women potcntiallv, it not actually, mothers. 
And we fear that so long as tnis potential motherhood is 
her lot, woman will bo found to be fearfully weighted in 
the race of life. 

The duty of man is to see that not a grain is piled 
upon that load beyond what Nature imposes; that 
injustice is not added to inequality. 


m. 


A LIBERAL EDUCATION ; AND 
WHERE TO FIND IT. 


The biiaines# which the South London Working Men’s 
College has undertaken is a great work ; indeed, I might 
say, that Education, with which that college proposes to 
grapple, is the greatest work of all those which lie ready 
to a man’s hand just at present. 

And, at length, this fact is becoming generally recog- 
nised. You cannot go anywhere without hearing a buzz 
of more or less confused and contradictory talk on this 
subject — nor can you fail to notice that, in one point at 
any rate, there is a very decided advance upon like 
discussions in former days. Nobody outside the agri- 
cultiiral interest now dares to say that education is a 
bad thing. If any representative of the once large and 
powerful party, which, in formef days^ proclaimed this 
opinion, still exists in a semi-fossil state, he keeps his 
thoughts to himself In fact, there is a chorus of voices, 
almost distressing in thoir harmony, raised in favour of 
the doctrine that education is the great panacea for 
human troubles, and that, if the country is not shortly 
to ^ to the dogs, everybody must be educated. 

The politicians tell ns, ** you must educate the masses 
because they are going' to be masters.” The clergy join 
in the cry for education, for they affirm that the people 
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are drifting away from church and chapel mto the 
broadest infidelity. The manufacturers and the capita- 
lists swell the chorus lustily. They declare .that igno- 
rance makes bad workmen ; that England will soon be 
unable to turn out cotton goods, or steam engines, 
dheaper than other people ; ana then, Ichabod I Ichabod I 
the glory will be departed from ua And a few voices 
are lifted up in favour of the doctrine that the masses 
should be educated because they are men and women 
with unlimited capacities of being, doing, and sufiering, 
and that it is as true now, as ever it was, that the people 
perish for lack of knowledge. 

These members of the minority, with whom I confess 
I have a good deal of sympathy, are doubtful whether 
any of the other reasons urged in favour of the education 
of the people are of much value — whether, indeed, some 
of them fun based upon either wise or noble grounds of 
action. They question if it be wise to tell people that 
you will do for them, out of fear of their power, what 
you have left undone, so long as your only motive was 
compassion for their wcekneas and their sorrows. And, if 
ignorance of everything which it is needful a ruler should 
Imow is likely to do so much harm in the governing 
classes of the future, why is it, they ask reasonably 
enough, that such ignorance in the governing classes of 
thepast has not been viewed with equal horror ? 

Compare the average artisan and the average country 
squire, and it may be doubted if you will find a pin to 
choose between the two in point of ignorance, class 
feelinA or prejudice. It is txue that the ignorance is of 
a diimrent sort— that the class feeling is in favour of a 
different dase^ and that the prejumce has a distinct 
favour of wrong-headedness in each case — but it is 
questionable if the one is either a bit better, or a bit 
worse, than the other. The old protectionist theory is 
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tile doctrine of trades imions as applied b 7 tbe scLuiiist, 
and the modem trades nnionism u the doctrine of the 
squires applied by tiie artisang. Why should we bsn 
worse off under one rigime than under the otiier-l 

Afisin, this sceptical minorily asks the deigy to think 
whemer it is really want of Mueation which keeps the 
masses away from their ministrations — ^whetiier tiie most 
completely educated men are not aa open to reproach on 
this score as the workmen ; and whether, perchance, this 
may not indicate that it is not education which lies at 
the bottom of the matter ? 

Once more, these people, whom there is no pleasing, 
venture to doubt whether the glory, which rests uppn 
being able to undersell all the rest of the world, is a very 
safe kind of glory — >whether we may not purchase it too 
dear ; especi^y if we allow education, which ought to 
be directed to the making of men, to. be diverted mto, a 
process of manufacturing human tools, wonderfully adroit 
in the exercise of some- technical industry, but good for 
nothing else. 

An4 finally, these people inquire whether it is the 
masses alone who need a reformed and improved educa- 
tion. They ask whether the richest of our public schools 
might not well be made to supply knowledge, as well as 
gentlemanly habits, a strong chms feeling, and eminent 
proficiency in cricket. They seem to think that the noble 
foundations of our old universities are hardly fulfilling 
their functions in their present posture of ^f-clerical 
seminaries, half racecourses, where men are trained to 
win a senior wranglership, or a double-first, as homes arc 
trained to win a cup, with as little reference to the needs 
of after-life in the ease of the man as in that of the 
racer. And, while as zealous for education as the rest, 
they affirm that^ if the education of the richer classes 
were such as to fit them to be the leaders and the 
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govemors of the poorer ; and, if the education of tiie 
poorer dasaes were such as to enable them to appreciate 
really wise guidance and good governance ; the politicians 
need not fear mob-law, nor the clergy lament their want 
of flocks, nor the capitalists prognosticate the annihilation 
of the prosperity of the country. 

Such is the diversity of opinion upon the why and the 
wherefore of education. And my hearers m'uI be pre- 
pared to expect that the practical recommendations 
which are put forward are not less discordant. There is 
a loud cry for compulsory education. We Eng lish, in 
spite of constant experience to the contrary, preserve a 
touching faith in the efficacy of acts of parliament ; and 
I believe wo should have compulsory education in the 
course of next session, if there were the least probability 
that half a dozen leading statesmen of different parties 
would agree what that education should be. 

Some hold ti^t education without theology is worse than 
none. Others maintain, quite as strongly, that educa- 
tion with theology is in the same predicament. But this 
is certain, that those who hold the first opinion can by no 
means agree what theology should be taught ; and that 
those who maintain the second are in a small minority. 

At any rate **make people learn to read, write, and 
cipher,” say a great many; and the advice is un- 
doubtedly sensible as far as it goes. But, as has 
happened to me in former days, those who, in despair of 
getting an3rthing better, advocate this measure, are met 
with we objection that it is very like making a child 
practise the use of a knife, forn, and spoon, without 
giving it a particle of meat. I really don’t know what 
reply is to be mode to such an objection. 

But it would be unprofitable to spend more time in 
disentangling, or rather in showing up the knots in, the 
.xavelled skems of out neighbours. Much more to the 
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purpose is it to ask if we posset any due of our own 
which may guide us anumg these entanglcmeuts. And 
by way of a beginning, let us ask ourselves — ^What u 
education? Above all things, what is our ideal of a 
thoroughly liberal education ? — of that eduoation which, 
if we could begin life again, we would give ourselves — 
of that education which, if we could mould the fates to 
our own will, we would give our children. Well, I know 
not what may be your conceptions upon this matter, 
but I will tell you mine, and 1 hope 1 shall find that our 
views are not very discrepant 

Suppose it were perfectly certain that the life and 
fortune of every one of us would, one day or other, 
depend 14)00 his winning or losing a game at chess. 
Don’t you think that we should all consider it to be a 
primary duty to learn at least the names and the moves 
of the pieces ; to have a notion of a gambit, and a keen 
eye for all the means of giving and getting out of check? 
Do you not think that wo should look with a disappro- 
bation amounting to scorn, upon the father who allowed 
his son, or the state which allowed its members, to grow 
up without knowing a pawn from a knight ? 

Yet it is a very plain and elementary truth, that the 
life, the fortune, and the happiness of every One of us, 
and, more or less, of those who are connected' with us, do 
depend upon our knowing something of the rules of a 
game infinitely more difficult and complicated than chess. 
It is a game which has .been played for untold ages, every 
man and woman of us being one of the two players in a 
game of his or her own. The chess-board is the world, 
the pieces are the phenomena of the tmivetse, the roles 
of the game are what we call the laws of Nature. The 
player on the o&er side is bidden from ns. We know 
that his play is always fidr, just, and patient. But also 
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we know, to our cost^ that he never, overlooks a mistime, 
or makes the smallest allowance for ignorance. To the 
man who plays well, the highest stakes are paid, with that 
sort of overaowing generosity with which ^e strong 
shows delight in strength. And one who j^ys ill is 
checkmated— without h^te, but without remorse. 

My metaphor will remind some of you of the famous 
picture in which Retzsch has depicted Satan playing at 
chess with man for his soul Substitute for the mocking 
fiend in that picture, a calm, strong angel who is playing 
for love, as we say, and would rather lose than win — and 
I should accept it as an image of human life. 

Well, what I mean ly Education is learning the rules 
of this mighty game. In other words, education is the 
instruction of tbe intellect in the laws of Nature, under 
which name I include not merely things and their forces, 
but men and their ways; and the fashiotdng of the 
affections and of the will into an earnest and loving 
desire to move in harmony with those laws. For me, 
education means neither more nor less than thia Any- 
thing whieJi professes to call itself education must be 
tried by this standard, and if it £uls to stand the test, 1 
will not call it education, whatever may be the force of 
authority, or of numbos, upon the other side. 

It is important to remember that, in strictness, th^ 
is no such thing as an uneducated man. Take an ex- 
treme case. Suppose that an adult man, in the fill] 
vigour of his facmtiei^ could be suddenly plab^ in the 
world, as Adam is said to have l)een, and then haft to 
do as he best might How long would he.be left 
uneducated? Not five minutea Nature would b^;in 
to teach him, through the eye, the ear, the touch, the 
properties of objects. Fain and pleasure :9rould be at his 
elbow telling him to do this and avoid that; and by slew! 
d^recs the man would receive an educatitm, which, if 
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navr6'r, -vcmld be ihoTOiigh» iea)» and adaqnate to his 
obrapmstriaces, though there would be no extras and very 
few accomplishments. 

And if to this solitary man entered a second Adam, 
or, better still, an Eve, a new and greater world, that of 
social and moral phenomena, would be revealed Joys 
and Voes, compared with wliich all others might se^ 
but faint shadows, would spring fn>m,thc new relation 
Happmess and sorrow would take the place of the 
coarser monitoi's, pleasure and pain ; but conduct would 
still be shaped by the observation of the natural consc> 
quenccs of actions ; or, in other words, by the laws of 
the nature of man. 

To every one of us the world was once as fresh and 
new aa to Adam. And then, long before wo were sus- 
ceptible of any other mode of instruction. Nature took 
us in hand, and every minute of waking life brought its 
educational influence, shapii)g our actions into remgh 
accordance with Nature’s laws^'fo that we might not be 
ended untimely by too gross disobedience. Nor should 
I speak of this process of education as past, for any one, 
l)c he as old as he may. For every man, the world is as 
fresh as it was at the first day, as full of untold 
novelties for him who has the to see them. And 
Nature is still continuing her jmtient education of us in 
that great univer'sity, the universe, of which wo are all 
members — ^Nature having no Test-Acrts. 

Those who take honours in Nature's university, who 
leom. t&e laws which govern men and things and obey 
them, are the really great and successful men in this 
worid. 'The great mass of mankind are the “ Poll,” who 
pick up jwt enough to get through without much dis- 
credit. Those who won’t learn at all are plucked ; and 
then you can’t come up again. Nature's pluck meant 
exterminatioii. 
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Thus the question of compulsory education ia #ttl^ 
so far as Nature is concerned. Her bill on that qnesiaon 
was framed and passed long ago. But, like a^l com- 
pulsory legislation, that of Nature is harsh and wasteful 
in its operation. Ignorance is visited as ’sharply as 
wilful disobedience — Incapacity meets with the same 
'punishment as crime. Nature's discipline is not. even a 
word and a blow, and the blow iimt; but the blow 
without the word. It is left to you to find out wliy 
your cai's are boxed. 

The object of what we commonly call education — that 
education in which man intervenes and which 1 shall 
distinguish as artificial education — is to make good these 
defects in Nature’s methods; to prepare the child to 
receive Nature’s education, neither incapably nor igno- 
rantly, nor with wilful disobedience ; and to understand 
the preliminary symptoms of her displeasure, without 
waiting for the box on the car. In short, all artificial , 
education ought to be an anticipation of natural educa- 
tion. And a liberal education is an artificial education, 
which has not only prepared a man to escape the 
great evils of disobedience to natural laws, but has 
trained him to appreciate and to seize upon the rewards, 
which Nature acaitters with as free a hand as her 
penalties. 

That man, I think, has had a liberal education, who 
has been so trained in youth that his body i^ the rtsadv 
servant of his will, and does with ease and {Measure all 
the work that> as a mechanism, ic is capable of ; whose 
intellect is a clear, odd, logic engine, with all its parts 
of equal strength, and in smooth working order ; ready, 
like a steam engine, to be turned to any kind of work, 
and spin the gossamers as well as forge the anchors of ' 
the mind; whose mind is stored with a knowled^ of 
the great and fundamental truths of Nature and o| the 
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law^i'Of her operations; one who, no stunned ascetic, is 
fall' of life and fire, but whose passions are trained to 
come to heel by a vigorous wUl, the servant of a tender 
conscience ; who has learned to love all beauty, wliethcr 
of Nature or of art, to bate all vilencss, and to respect 
others as himself. 

Such an one and no other, I conceive, has had a libe^ 
education ; for he is, as completely as a man can be, in 
harmemy with Nature. He will make the best of her, 
and. she of him. They will get on together rarely; she 
as his 'ever beneficent mother; he ns her mouth-piece, 
her conscious self, her minister and interpreter. 

AVhere is such an education as this to be had ? ' 
Where is tlu'rc miy ap]*roxiraation to it ? Has any one 
tried (o fo\ind such an education ? Looking over the 
length and breadth of these islands, T am afraid that all 
these questions must receive a negative answer. Con- 
sider our primary schools, and what is taught in them. 
A child learns ; — 

1. To read, write, and cipher, more or less w'ell; but 
in a very large proportion of cases not so well as to take 
pleasure in reading, or to be able to urrite the commonest 
letter properly. 

2. A quantity of dogmatic theology, of which the 
child, nine times out of ten, understands next to nothing. 

3. Mixed up with this, so as to seem to stand or fall 
with it, a few of the broadest and simplest principles of 
morality. This, to my mind, is much as if a man of 
science should make the story of the fall of the apple in 
Newton’s garden, an integral part of the doctrine of 

g avitation, and teach it as of equal authority with the 
w of the inverse squares. 

4. A good deal of Jewish history and Syrian 
graphy, and, perhaps, a little something about Enyiali 

02 
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history and the geography of the child's own o^^p^iry. 
But I douht if there is a primary school in England in 
which hangs a map of the hundred in which the village 
lies, so that the children may be practically taught by it 
what a map mcana 

5. A certain amount of regularity, attentive obedience, 
respect for others : obtained by fear, if the master be in- 
competent or foolish ; by love and reverence, if he bo wise. 

So far as this school course embraces a training in 
the theory and practice of obedience to the moral laws 
of Nature, I gladly admit, not only that it contains a 
valuable educational element, but that, so far, it deals 
with the most valuable and important part of all educa- 
tion. Yet, contrast what is done in this direction with 
what might be done ; with the time given to matters of 
compamtively no importance ; with the at)3encc of any 
attention to things of the highest moment ; and one is 
tcmi>tcdto think of Falstaff’s bill and “the halfpenny 
worth of bread to all that quantity of sack.” 

Let us consider what a child thus “ educated ” knows, 
and what it does not know. Begin Avith the most im- 
portant topic of all — morality, as the guide of conduct. 
The child knows well enough that some acts meet with 
approbation and some with disapprobation. But it has 
never heard that there lies in the nature of things a 
reason for every moral law, as cogent and as well cleaned 
as that which underlies every phym( al law ; that stdaling 
and lying arc just as certain to be followed by evu 
consequences, as putting your hand in the fire, or jump- 
ing out of a garret window. Again, though tho scholar 
may have been made acquainted, in dogmatic fashi<m, 
wim the brood laws of>morality, he has had no training 
in the application of those laws to the difficult problema 
which result from the complex conditions of modem 
civilization. Would it not bo very hard to expect any one 
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tb a problem in conic sections who had merely been 
tsui^P'the axioms and definitions of mathematical scionoef 

A Vorkrntm has to bear hard labour, and perhaps 
privation, while he secs oth^ rollinff in wealth, and 
feeding their dogs with what would keep his children 
from starvation. Would it not be well to have, helped 
tliat man to calm the natural promptings of discontent 
by showing him, in his youth, the nccess^ coqnfi^ 
of the moral law which prohibits stealing with the 
stability of society — by proving to him, once for all, that 
it is better for liis own people, better for himself, better 
for future generations, that he should starve than steal 1 
If you have no foundation of knowledge, or habit of 
thought, to work upon, what chance have you of persua- 
ding a liungry man that a capitalist is not a thief “ with 
a circumbendibus ? ” And if he honestly believes that, of 
what avail is it to quote the commandment against steal- 
ing, when he proposes to make the capitalist disgorge 1 

Again, the child learns absolutely nothing of the 
history or the political organization of his own country. 
His general impression is, that everything of much im- 
portance happened a very long while ago ; and that the 
Queen and the gentlefolks govern the country much 
after the fashion of King David and the elders and 
nobles of Israel — his sole models. Will you give a man 
with this much information a vote 1 In easy times he 
sells it for a pot of beer. Why should he not ? It is of 
about as much use to him as a chignon, and he knows as 
much what to do with it, for any other purpose. In bad 
times, on the contrary, he applies his simple theory oi 
government, and believes that his rulers are the cause of 
his sufierii)^|ji^a belief which sometimes bears remark- 
aide practical fruits. 

L^t of all, does the* child gather from this primary 
'■** education ” of ou$a« a conception of the laws of the 
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pbjBical world, or of thd relations of cause cfeij i 
therein. And this is the more to be lament6a, 
poor are especially exposed to physical erils, and arc 
more interested in removing them than sa^ other class 
of the community. If any one is concern^ in knowing 
the ordinary laws of mechanics one would think it is the 
hand-labourer, whose daily toil lies among levers and 
pulleys ; or among the other implements of artisan work. 
And if any one is interested in the laws of health, it is 
the poor workman, whose strength is wasted ly ill-pre- 
pared food, whose health is sapped by bad ventilation and 
bud drainage, and half whose ohildren arc massacred by 
disorders which might be prevented, Not only does our 
present primary education carefully abstain from hinting 
to the w'orkman that some of his greatest evils are trace- 
able to mere physical agencies, which could be removed 
by energy, patience, and frugality > but it does worse — 
it renders him, so far as it car. deaf to those who could 
help him, and tries to substitute an Oriental submission 
to what is falsely declared to be the will of God, fox his 
natund tendency to strive after a better condition. 

What wonder then, if very recently, an appeal has 
been made to statistics for the profoundly foolish pur- 
pose of showing that education is of no good — that it 
diminishes neither misery, nor crime, among the masses of 
mankind ? 1 reply, why should the thing which has 

been called education do either the one or the oth^f If 
I am a knave or a fool, teaching me to read and write 
won’t make nic less of cither one or the other — imless 
somebody shows me how to put my reading and writing 
to wise and good purposes. 

Suppose any one were to argue that medieme is of no 
use, because it could be proved statistically, that the 
percentage of deaths was just the same, among people 
who had been taught how to open a medicine chest, and 
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^t^itose vrho did not ao as know tlie key by 
' n|^ 'Hie lament is abeis^.; but it is not more 
preposteroua'^pab that against ^hich I am contending. 
The only medicine for sutferingi crime, and till the other 
woes of mankind, is wisdom. Teach a man to read and 
write, and you have put into bis hands the great keys of 
the wisdom box. But it is quite another matter wheth^ 
he ever opens the box or not And he is as likely to 
poison as to cure himself, if, without guidance, he 
swallows the fust drug that comes to ham In these 
times a man may as well be purblind, as unable to read 
— lame, as unable to iVrite. But I protest that, if I 
thought the alternative were a necessary one, I would 
rather that the children of the poor should ’grow up 
iguorsmt of both these mighty arts, than that they should 
remain ignorant of that Knowledge to which these arts 
are meana 

It may be said that all these animadversions may 
apply to primary schools, but that the higher schools, at 
any tate, must be allowed to give a liberal education. 
In fact, they professedly sacrifice everything else to this 
object. 

Let us inquire into this matter. What do the higher 
schools, those to which the great middle class of the 
country sends it children, teach, over and above the in- 
struction given in the primary schools ? There is a little 
more reading and writing of English. But, for all that, 
every one knows tliat it is a rare thing to find a boy of 
the middle or upper classes who can read aloud decently, 
or who can put his thoughts on paper in clear and gram- 
matical (to say nothing of good or elegant) language. 
The “ ciphering" of tiie lower schools expands into 
dementa^ mawematics in the higher ; into arithmetic, 
'.vith a little algebra, a little Euclid. But I doubt if 
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one boy in five hundred |pia ever heard th0 explaiui^n 
of a rule of arithmeiijE^'^ar knows his i^Tudid oihetlii^ 
than by rote. *■ * ^ ’ 

Of theology, the middle class schoolboy ^gets rather 
less than poorer children, less absolutely and less rela- 
tively, because there are so many other claims upon his 
attention. I venture to say that, in the great majority 
of cases, his ideas on this subject when he leaves school 
are of the ipost shadowy and vague description, aiid 
associated with painful impressions of the weary hours 
spent in learning collects and catechism by heart. 

Modem geography, modem history, modem literature ; 
the English language as a language ; the whole circle 
of the sciences, physical, moral, and social, arc even 
more completely ignored in the higher than in the lower 
schools. Up till within a few years back, a boy might 
have passed through any one of the great public schools 
with the greatest distinction and credit, and mi^ht never 
so much as have heard of one of the subject^’ I'’ have 
just mentioned. He might never have heard thatKthc 
earth goes round the sun; that England underwent' a 
great revolution in 1688, and France another in 1789 ; 
that there once lived certain notable men called Chaucer, 
Shakspcarc, Milton, Voltaire, Goethe, Schiller. The first 
might be a German and the last an Englishman for any- 
thing he could tell you to the contrary. -And as, for 
science, the only idea the word would suggest to his 
mind would be dexterity in boxing. 

I have said that this was the state of things a few 
years back, for the sake of the few righteous who are 
to be found among the educational cities of the plain. 
But I would not have you too sanguine about the result, 
if you sound the minds of the existing genwaHon of 
public schoolboys, on such topics as those 1 have 
mentioned. 
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Kowr let us paiise to eouftil^ll^ts wdndcrful state of 
a£^dte; fox tihe.^time will cou^'lfhen Englishmea will 
qt^t^ it as ;&o Wck example the stolid stupidity of 
weir ancestors in the nineteenth century. Tne moat 
thoroughly commercial people, the greatest voluntary 
wanderers and colonists the . world has ever seen, are 
prccutely the middle classes of this country. If there he 
a people which has heen busy making history on the 
great scale for the last three hundred years — and the 
most profoundly interesting history — ^history Which, if 
it happened to be that of Orceco or Borne, we should 
study with avidity — ^it is the English. If there be a 
people which, during the same period, has developed n 
remarkable literature, it is ,our own. If there be a 
nation whose prosperity depends absolutely and wholly 
upon their mastery over the forces of Nature, upon their 
intelligent apprehension of, and obedience to, the laws 
of the mreation and distribution of wealth, and of the 
stabih equilibrium of the forces of society, it is pre- 
cisely this nation. And yet this is what these wonderful 
people tell their sons : — “ At the cost of from one to two 
thousand pounds of our hard earned money, wo devote 
twelve of the most precious years of your lives to school. 
There you shall toil, or be supposed to toil ; but there 
you shall nbt learn one single tiling of all those you will 
most want to know, directly ypu leave school and enter 
upon the practical business of life. You will in all 
probability go into business, but you shall not know 
whor^ or how, any article of commerce is produced, or 
the difference between an export or an import, or the 
meaning of the word ‘capital’ You will very likely settle 
in a comny,'but you shall not know whether Tasmania 
is part of New wath Wales, or vice versd. 

“ Very probably you may become a manufacturer, but 
you shall not be provided with the means of under- 
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standing the working of one of your 9 wn steam-ei^^^, 
or the nature of the r&v products you employ }. iai^, 
when you are asked to buy a patent, yon shall not hlhVe 
the slightest means of judging whether the inventor is 
an impostor who is contravening the elenientary prin- 
ciples of science, or a man who will make you as rich 
as Croesua 

‘‘ You will very likely get into the House of Commons. 
You will have to take your share in making laws which 
may prove a blessing or a curse to millions of men. 
But you shall not hear one word respecting the political 
organization of your country ; the meaning of the con- 
troversy between freetraders and protectionists sliall 
never have been mentioned to you ; you shall not so 
much as know that there are such tilings as economicid 
laws. 

“ The mental power which will be of most importance 
in your daily life will be the power of seeing things as 
they are without regard to authority ; and of drawing 
accurate general conclusions from particular facts. But 
at school and at college yon shall know of no source of 
truth but authority ; nor exercise your reasoning faculty 
upon anything but deduction from that which is laid 
down by authority. 

“ You will have to weary your soul with work, and 
many a time eat your bread in sorrow and in bitterness, 
and you shall not have learned to take refuge in the 
great source of pleasure without alloy, the sei'ene resting- 
place for worn human nature, — the world ot ark” 

Said I not rightly that we are a wonderful people? 
1 am quite prepared to allow, that education entirely 
devoted to these omitted subjects might not be a com- 
pletely liberal education. But is an education which 
ignores them all, a liberal education? Nay, is it too 
much to say that the education which shotdd embrace 
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tiies^. subjects and no other^ ^uld be a real educa- 
ttjw, thoug'b an incomplete ppe ; while an education 
#idch omits them is reallr not an education at 
all, but a more or 1^ useiul course of intellectual 
gymnastics 1 


For what does the middle-daas school put in the place 
of all these things which are left outl It substitutes 
what is usually comprised under the compendious title 
of the classics ” — that is to say, the longuagee^ the 
literature, and the history of the ancient urecks and 
Homans, and the geography of so much of the world 
iis was known to these two great nations of antiquity. 
Now, do not expect me to depreciate the earnest, and 
enlightened pursuit of classical learning. I have not 
thc^lcast desire to speak ill of such occupations, nor 
any sympathy with those who run them down. On 
the contrary, if my opportunities had lain in that di- 
rection, there is no investigation into which 1 could 
have thrown myself with greater delight than that of 
antiquity. 

What science can present greater attractions than 
philology ? How can a lover of literary excellence fail 
to rejoice in the ancient masterpieces ? And with what 
consistency could I, whose business lies so much in the 
attempt to decipher the past, and to build up intelligible 
forms out of the scattered fragments of long-extinct 
beings, fail to fake a sympathetic, though an unlearned, 
interest in the labours of a Niebuhr, a Gibbon, or a 
Grote? Gassical history is a great section of the pa- 
laeontology of man ; and I have the same double respect 
for it as for other kinds of palaeontology — that is to say, 
a respect for the facts which it establishes as for all 
facts, and a still greater respect for it as a preparation 
for the discovery of a law of progress. 
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But if tbe classics were tau^bt as they mights, ^ 
taught — if boys and ^Is were instructed in Greek 
Latin, not 'merely as languages, ^but as illustrations df ' 
philological science: if a vivid picture of .life on 
shores of the Mediterranean, two thousand years ago, 
were imprinted on the minds of scholars; if ancient 
histoiy were taught, not as a weary scries of fends and 
fights, but traced to its causes in such men placed under 
such conditions; if, lastly, the study of the classical 
books were followed in such a manner as to impress boys 
with their beauties, and with the grand simplicity of 
their statement of the everlasting problems of human 
life, instead of with their verbal and grammatical pecu- 
liarities ; I still think it as little proper that they should 
form the basis of a liberal education for our contempo- ' 
rarics, as I should think it fitting to make that sort of 
palaeontology with which 1 am familiar, the back-bone 
of modem educationu 

It is wonderful how close a parallel to classical 
training could be made out of that palaeontology to which 
I refer. In the first place I could get up an ostcological 
primer so arid, so pedantic in its terminology, so alto- 
gether distasteful to the youthful mind, as to beat the 
recent famous production of the head-masters out of 
the field in all these excellences. Next, I could exercise 
my boys upon easy fossils, and bring out all their 
powers of memory and all their ingenuity in the applica- 
tion of my ostco-grammatical rules to the’ interpretation, 
or construing, of those fragments. To those who had 
reached the higher classes, I might supply odd bones 
to be built up into animals, giving great honour and 
reward to him who succeeded in fabricating monsters 
most entirely in accordance with the rules. That 
would answer to verse-making and essay-writing in 
the dead languages. 
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Vj^o be sure, if a great»‘>eompaTative anatoraiot wcro 
look at these fabrications he might shake his hea^ 
laegh. But what then 1 Would such a catastrophe 
dtestroy the parallel? What think you would Cicero, 
or Horace, say to the production of the best sixth 
form going? And would not Terence stop hte ears 
and run out if he could be present at an English per> 
formance of his own plays? Would Hamlet^ in the 
months of a set of French actors, who should insist 
on pronouncing English after the fashion of their own 
tongue, be more hideously ridiculous ? 

But it will be said that I am forgetting the beauty, and 
the human interest, which appertain to classical studies. 
To this I reply tliat it is only a very strong man who 
can appreciate the charms of a landscape, as he is 
toiling up a steep hill, along a bad road. What with 
short-windedness, stones, ruts, and a pervading sense 
of the wisdom of rest and be thankful, most of us 
have little enough sense of the beautiful under these 
circumstances. The ordinary schoolboy is precisely in 
this case. Ho finds Parnassus uncommonly steep, and 
there is no ch.ance of his having much time or inclination 
to look about him till ho gets to the top. And nine 
times out of ten he does not get to the top. 

But if this be a fair picture of the results of classical 
teaching at its best — and I . gather from those who 
have authority to speak on such matters that it is so — 
what is to be said of classical teaching at its worst, 
or in other words, of the classics of our ordinaiy middle- 
class schools?^ 1 will tell you. It means getting up 
endless forms and rules by heart. It means turning 
Latin and Greek into English, for the mere sake of 
being able to do it, and without the smallest regard 

* For a justification at 'what is here said about these schools, see thi^ 
vsluahle beiol^ “Essays on a Liberal ^ucation,” jxusifli. 
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to the worth, or worthlessness, of the author read, ft 
means the learning of innumerable, not always decent 
fables in such a shape that the meaning they once !l^ 
is dried up into utter trash ; and the only 'impreSfflon 
left upon a boy’s mind is, that the people who believed 
such things must have been the greatest idiots the 
world ever saw. And it means, finally, that after a 
dozen years spent at this kind of. work, the sufferer 
shall be incompetent to interpret a passage in an author 
he has not already got up ; that he shall loathe the 
sight of a Greek or Latin book; and that he shall 
never open, or think of, a classical writer again, until, 
wonderful to relate, he insists upon submitting his 
sons to the same process. 

These be your gods, 0 Israel ! For the sake of this 
net result (and respectability) the British father denies 
his children all the knowledge they might turn to 
account in life, not merely ror the achievement of 
vulgar success, but for guidance in the great crises of 
human existence. This is the stone he offers to those 
whom he is bound by the strongest and tendcrest ties 
to feed with bread. 

If primary and secondary education arc in this un- 
satisfactory state, what is to be said to the universities ? 
This is an awful subject, and one I {dmost fear to 
touch with my unhallowed hands ; but I can tell you 
what those say who have authority to speak. 

The Sector of Lincoln College, in his lately published, 
valuable ** Suggestions for Academical Organization with 
especial reference to Oxford,” tells us (p. 127) : — 

“The colleges were, in their origin, endowments, 
not for the dements of a general Bberal education, 
but for the prolonged study of special and professiona) 
faculties by men of riper age. The universities em> 
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both these otnects. The colle^, while they 
it^e^wtally aided in elemental^ education, wore specially 
d^if^t^ to t^e highest learning. .... 

^Ihis was the theory of the middle-age university and 
the design of collegiate foundations in their origin. Time 
and circumstances have brought about a tot^ change. 
The colleges no longer promote the researches of science, 
or direct professional study. Here and there college 
walls may shelter an occasional student, but not m 
larger proportions than may be found in private life. 
Elementary tea(jhing of youths under twenty is now 
the only function performed by the university, and 
almost the only object of college endowments. Colleges 
were homes for the life-study of the highest and mo«t 
iibstru.se parts of kimwlcdge. They have become boarding 
schools in which the elements of the learned languages 
are taught to youths.” 

If Mr. Pattisou’s high position, and his obvious love 
iind respect for his university, be insufbeient to convince 
the outside world that language so severe is yet no 
more than just, the authority of the Commissioners 
who reported on the University of Oxford in 1850 is 
open to no challenge. Yet they write : — 

“ It is generally acknowledged that belli Oxford and 
the countty at large sufifer greatly from the absence of a 
body of learned men devoting their lives to the cultivation 
of science, and to the direction of academical education. 

“ The fact that so few books of profound researcli 
emanate fix>m the University of Oxford, materially 
impairs its character as a seat of learning, and con- 
sequently its hold on the respect of the nation.” 

Cambridge can claim no exemption from the reproaches 
addressed to Oxford. And thus there seems no escape 
from tbe admission that what we fondly call our great 
seats of leaning are simply “boarding schools’^ for 
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bigger boya ; that learned men are not more nnm^|!^ 
in them than out of them; that the advance sNiilfe F' 
knowledge is net the object of fellows ^of cjppMfef. 
that, in the philosophic calm and meditaWe ffiwppBs 
of their greenswarded courts, philosophy does not ^wve/ 
and meditation bears few fruits. :> 

It is my great good fortune to reckon amongst my 
friends resident members of both universities, who arc 
men of learning .and research, zealous cultivators of 
science, keeping before their minds a noble ideal of a 
university, and doing their best to make that ideal a 
reality ; and, to me, they would necessarily typify the 
universities, did not the authoritative statements I have 
quoted compel me to believe that they are exceptional, 
and not representative men. Indeed, uiK>n calm con- 
sideration, several circumstances lead me to think that 
the Hector of Lincoln College and tho Commissioners 
cannot be far wrong. 

I believe there can be no doubt that the foreigner 
who should wish to become acquainted with the scientific, 
or the literary, activity of modern England, would simply 
lose his time and his pains if he visited our universities 
Avith that object. 

And, as for works of profound research on any subject, • 
and, above all, in that classical lore for which the 
universities profess to sacrifice almost everything else, 
why, a third-rate, poverty-stricken German university 
turns out more produce of tiiat kind in one year, than 
our vast and wealthy foundations elaborate in ten. 

Ask the man who is investigating any question, pro- 
foundly and thoroughly — be.it historical, philosophicat, 
philological, ph3n3icm, literary, or theological ; • who is 
trying’ to make himself master of any abstract subject 
(except, perha|>s, political economy and geology, 
of wMch are intensely Anglican scienc^) whetW he 
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compelled to read half a dozen times as many 
as Englidi, books? And whether, of these" 
boosts, more than one in ten is the work of 
aM&w of a college, or a professor of an English 
university? 

Is this from any lack of power in the English as 
compared with the German mind? The countrymen 
of Grote and of Mill, of Faraday, of Bobert Brown, 
of Lyell, and of Darwin, to go no. further back than 
the contemporaries of men of middle age, can afford 
to smile at such a suggestion. England can show now, 
as she has been able to show in eveiy generation since 
civilization spread over the West, individual men W'ho 
hold their own against the world, and keep alive the 
old tradition of her intellectual eminence. 

But, in the majority of cases, these men are what 
they are in virtue of their native intellectual force, and 
of a strength of character which will not recognise impedi- 
ments. They are not trained in the courts of the 
Temple of Science, but storm the walls of that edifice in 
all sorts of irregular ways, and with much loss of time 
and power, in order to obtain their legitimate positions 

Our universities not only do not encourage such men ; 
do not offer them positions, in which it should be their 
highest duly to do, thoroughly, that which they are most 
capable of doing ; but, as for as possible, university train- 
ing shuts out of the minds of those among them, who 
are subjected to it, the prospect that there is anything in 
the world for which they are specially fitted. Imagine 
the success of the attempt to stiU the mtellectual hunger 
of any of the men I have mentioned, by putting before 
him, as 4he object of existence, the successful mimicry 
of the measure of a Greek song, or the roll of Ciceronian 
prose! Imagine how mUch success would be likely 
t» attend the attempt to persuade such men, that the 
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education which leads to perfection in such elegancies 
is alone to bo called culture ; while the facts of histoiy, 
the process of thought, the conditions of 
social existence, and the laws of physical hature, are 
left to be dealt with as they may, by outside bar- 
barians 1 

It is not thus that the German universities, from 
being beneath notice a century ago, have become what 
tliey am now — the most intensely cultivated and the 
most productive intellectual corporations the world has 
ever seen. 

The student who repairs to them sees in the list of 
classes and of professors a fair picture of the world 
of knowledge. Whatever he needs to know there is 
some one ready to teach him, some one competent to 
discipline him in the way of learning ; whatever his 
special bent, let him but be able and diligent, and in 
due time he shall find distinction and a career. Among 
his professors, he sees men whose names are known 
and revered throughout the civilized world ; and their 
living example in'&cts him with a noble ambition, auiid' a 
love for the spirit of work. 

The Germans dominate the intellectual world by 
virtue of the same simple secret as that which made 
Napoleon the master of old Europe. They have declared 
la cari'idre ouverte aux talents, and every Bursch 
marches with a professor’s gown in his knapsack. Let 
him become a great schoW, or man of science, and 
ministers will compete for his services. In Germany, 
they do not leave the chance of his holding the office 
he would render illustrious to the tender mercies of a 
hot canvass, and the final wisdom of a mob of country 
parsons. 

In short, in Germany, the universities are exactly what 
the Rector of Lincoln and the Commissioners tell us the 
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universities are not ; that is to say, corporations 
" of ieamed men devoting their lives to the cultivation ' 
of ntbnce, and the direction of academical education.” 
llie^ are not " boarding schools for youths,” nor dericol 
senunaries; but institutions fos the higher culture oi, 
men, in which the theological faculty is of no more 
importance, or prominence, than the rest; and which 
are truly "universities,” since they strive to represent 
and embody the totality of human knowledge, and 
to find room for all forms of intellectual activity. 

May zealous and clear-headed reformers like hlr. 
Pattison succeed in their noble endeavours to sha])e 
our universities towards some such ideal as this, without 
losing what is valuable and distinctive in their social 
tone ! But until they have succeeded, a liberal education 
will be no more obtainable in our Oxford and Cambridge 
Universities than in our public schoola 


If 1 am justified in my conception of the ideal of a 
lilxtral education; and if what 1 have said about the 
existing educational institutions of the country is also 
true, it is clear that the two have no sort oi relation 
to one another; that the best of our schools and the 
most complete of our university trainings give but 
a narrow, one-dded, and essentially illiberal education — 
wliile the worst give what is really next to no education 
at all. The South London Working-Men’s College 
could not copy any of these institutions if it would. 
1 am bold enough to express the conviction that it 
ought not if it comd. 

For what is wanted is the reaUty and not the mere 
name of a liberal education; and this College must 
steadily set before itself the ambition to be able to 
^ve that education sooner or later. At present we 
axe but beginning, sharpening our educational tools^ 

E 2 
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as it were, and, excrat a modienm pf physical sci^oce, 
we are not able to oner much more is to be fipund 
in an ordinary school. 

Mond and social science — one of the greatest and 
.most fruitful of our future classes, I hope — at present 
lacks only one thing in our programme, and tmt is a 
teacher. A considerable want, no doubt ; but it must 
be recollected that it is much better to want a teacher 
than to want the desire to learn. 

Further, we need what, for want of a better name, 
1 must call Physical Geography. What I mean is that 
which the Germans call Erdkunde” It is a descrip- 
tion of the earth, of its place and relation to other 
bodies ; of its general structure, and of its great features 
— winds, tides, mountains, plains; of the chief forms 
of the v^etable and animal worlds, of the varieties 
of man. It is the peg upon which the greatest quantity 
of useful and entertaining scientific information can lie 
amended. 

Literature is not upon the College programme ; but 
> I hope some day to see it there. For literature is 
the greatest of all sources of refined pleasure, and one 
of the great uses of a liberal education is to enable 
ns to enjoy that pleasure. There is scope enough for 
the purposes of liberal education in the study of the 
rich treasures of our own language alone. All that 
is needed is direction, and the cultivation of a refined 
taste by attention to sound critidon. But there is 
no reason why French and German should not be 
mastered sufiSciently to read what is worth reading 
in those languages, with pleasure and with profit. 

And fin^y, by-and-by, we must have History; 
Ixeated not as a succession of battles and dynasties; 
not as a series of biographies; not as evidence that 
Providence has always been on &e side of either Whigs 
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or Tories; but as the development of man in times 
pas^imd in other conditions than our own. 

> But» as it is one of the prindples of our College to 
be self-supporting, the public must lead, and we must 
follow, in these matters. If mj hearers take to heart 
what 1 have said about liberal education, they will 
desire these things, and I doubt not we shall be able 
to supply them. But we must wait till the demand 
is made. 



IV. 


SCIENTIFIC EDUCATION: NOTES OF AN 
AFTER-DINNER SPEECH. 

[Mr. Tbaokerat, talking of after-dinner speeches, has lamented that 
“one never can recollect the fine things one thought of in tho 
cab,” in going to the place of entertainment I am not aivare that 
there are any “fine things” in the following pages, but such as 
there are stand to a speech which really did get itself spoken, at 
the hospitable table of the Liverpool Fhilomathio Society, more or 
less in &e position of what “ one thought of in the cab.”] 

The introduction of scientific training into the general 
education of the country is a topic upon which I 
could not have spoken, without some more or less 
apologetic introduction, a few years ago. But upon 
this, as upon other, matters, public opinion has of late 
undergone a rapid modification. Committees of both 
Houses of the Legislature have agreed that something 
must be done in this direction, and have even thrown 
out timid and faltering suggestions as to what should 
be done] while at the opposite pole of society, com- 
mittees of working-men have expressed their conviction 
that scientific training is tho one thing needful for 
their advancement^ whether as men, or as workmen. 
Only the oth^ day, it was my duty to take part in 
the reception of a deputation of London working men, 
who desired to learn from Sir Roderick Murchison, the 
Director of the Royal School of Mines, whether the 
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oiganization of the Institution in Jenuyn Street could 
be made available for the supply of that scientific 
instruction, the need of which could not have been" 
apprehended, or stated, more clearly than it was by 
them. 

The heads of colleges in our great Universities (who 
have not the reputation of being the most mobile of 
persons) liave, in several cases, thought it well that, 
out of the groat number of honours and rewards at 
their disposal, a few should hereafter be given to the 
cultivators of the physical sciences. Nay, I hear that 
some colleges have even gone so far as to appoint one, 
or, may be, two special tutors for the purpose of putting 
the facts and principles of physical science before the 
undergraduate mind. And I say it with gratitude 
and great respect for those eminent persons, that the 
head masters of our public stdiools, Eton, Harrow, 
Winchester, have addreased themselves to the problem 
of introducing instruction in physical science among 
the studies of those great educational bodies, witn 
much honesty of purpose and enlightenment of under- 
standing ; and I live in hope that, before long, impor- 
tant changes in this direction will be carried into elfect 
in those strongholds of ancient prescription. In fact, 
such changes have already been mad(^ and physical 
science, even now, constitutes a recognised clement of 
the school curriculum in Harrow and Rugby, whilst 
I imderstand that ample preparations for such studies 
are being made at Eton and elsewhere. 

Looking at these facts, 1 might perhaps spare myself 
the trouble of giving any reasons for the introduction 
of physical science into dementary education; yet I 
cannot but think that it may be well, if I place l^ore 
you some considerations which, perhaps, have hardly 
received full attention. 
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. At other times, and in other places, I have endeavoured 
to state the higher and more abstract arguments, by 
which the study of physical science may be shown 
to be indispensable to the complete training of the 
human mind ; but I do not wish it to be supposed 
that, because I happen to be devoted to more or less 
abstract and “unpractical” pursuits, I am insensible 
to the weight which ought to do attached to that which 
has Ijeeu said to be the English conception of Paradise 
— “ namely, getting on.” I look upon it, that “ getting 
on” is a very important matter indeed. I do not 
mean merely for the sake of the coarse and tangible 
results of success, but because humanity is so con- 
stituted that a vast number of us would never be 
impelled to those stretches of exertion which make 
us wiser and more capable men, if it were not for the 
absolute necessity of putting on our faculties all the 
strain they will bear, for the purpose of “ getting on” 
in the most practical sense. 

Now the value of a knowledge of physical science 
as a means of getting on, is indubitable. There are 
hardly any of our trades, except the merely huckstering 
ones, in which some Imowledge of science may not 
be directly profitable to the pursuer of that occupation. 
As industry attains higher stages of its development, 
as its processes become more complicated and refined, 
and competition more keen, the sciences are dragged 
in, one by one, to take their share in the fray ; and 
he who can best avail himself of their help is the man 
who will come out uppermost in that struggle for exist- 
ence, which goes on as fiercely beneath the smooth 
surface of moaem society, as among the wild inhabit- 
ants of the woods. 

Blit, in addition to the bearing of science on ordinary 
practical life, let me direct your attention to its immense 
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inflaence oa several of the professions. I ask any one 
who has adopted the calling of an engineer, how much 
time he lost when he left school, because he had to 
devote himself to pursuits which were absolutely novel 
and strange, and of which he had not obtained the 
lemotest conception from his instructors? He had 
to familiarize himself with ideas of the course and 
powers of Nature, to which his attention had never 
l)een directed during his school-life, and to loam, for 
the first time, that a world of facts lies outside and 
beyond the world of v^ords. ■ I appeal to those who 
know what Engineering is, to say how far I am right 
in respect to that profession ; but with regard to 
another, of no less importance, I shall venture to 
speak of my own knowledge. There is no one of 
us who may not at any moment be thrown, bound 
hand and foot by physical incapacity, into the hands 
of a medical practitioner. The chances of life and 
death for all and each of us may, at any moment, 
depend on the skill with which that practitioner is 
able to make out what is wrong in our bodily frames, 
and on his ability to apply the proper remedy to the 
defect. 

The necessities of modem life are such, and the 
class from which the medical profession is chiefly 
recruited is so situated, that fe^r medical men can hope 
to spend more than three or four, or it may be five, 
years in the pursuit of those studies which are imme- 
diately germane to physic. How is that all too brief 
period spent at present ? I speak as an old examiner, 
having served some eleven or twelve years in that 
cap^ty in the University of London, and therefore 
havii^ a practical acquaintance with the sutjcct ; 
but I might fortify myself by the authority of the 
President of the College of Surgeons, Mr. Qunin, whom 
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I heard the other day in an admirable address (the 
Hunterian Oration) deal fully and uriBely urith this very 
topic.* 

A young man commencing the study of* medicine is 
at once required to endeavour to make an acquaintance 
with a number of sciences, such as Physics, as Chemistry, 
as Botany, as Physiology, which are absolutely and entirely 
strange to him, however excellent his so-caUed education 
at school may have been. Not only is he devoid of all 
apprehension of scientific conceptions, not only does he 
fail to attach any meaning to the words “matter,” 
“force,” or “law” in their scientific senses, but, worse 
still, he has no notion of what it is to come into contact 
with nature, or to lay his mind alongside of a physical 
fact, and try to conquer it, in the way our great naval 
hero told ms captains to master their enemies. His 
whole mind has been given to books, and 1 am hardly 
exaggerating if I say that they are more real to him 
than Nature. He imagines that all knowledge can be 
got out of books, and rests upon the authority of some 

* Mr. Quain’s words {Mi dip' ll Times and Gazette^ February 20) are : — “ A 
few words os to our special Medical course of instruction and the influence 
upon it of such changes in the elementary schools as 1 have mentioned. The 
student now enters at once upon several sciences — physics, chemistry, anatomy, 
physiology, botany, pharmacy, therapeutics— all these, the facts and the 
language and the laws of each, to be mastered in eighteen months. Up to 
the beginning of the Medical course many have learned little. We cannot 
claim anything better than the Examiner of the University of London and 
the Cambridge Lecturer have reported for their Universities. Supposing that 
at school young people had acquired some exact elementary knowle<& in 
physics, chemistry, and a branch of natural history— say botany — with the 
physiolo^ connected with Uiey would then have gi^ed necessary know- 
ledge, with some practice in inductive reasoning. The whole studies are 
processes of observation and induct.ionr-the best discipline of the mind for 
the purposes of lifb— for our purposes not less than anv. * By such study 
(says Dr. Whewell) of one or more departments of inductive science the 
mind mav escape from the thraldom of mere words.’ By that jdiui the 
burden of the emy Medical course would be much lightened, and more time 
devoted to practiou studies, including Sir Thomas Watson’s ’ final ondsaprame 
stage ’ of the knowledge of Medicine,” 
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xnaster or otlier ; nor does he entertain any misgiving 
that the method of learning which led to proficiency 
in the rales of grammar, will suffice to lead him to a 
mastery of the laws of Nature. The youngster, thus 
unprepared for serious study, is turned loose among 
his medical studios, with the result, in nine coses out 
of ten, that the first year of his curriculum is spent 
in learning how to learn. Indeed, he is lucky, if at 
the end of the fii*st year, by the exertions of his teachers 
and his own industry, he has acquired even that art of 
arts. After which there remain not more than three, 
or perhaps four, years for the profitable study of such 
vast sciences as Anatomy, Physiology, Therapeutics, 
Medicine, Surgery, Obstetrics, and the like, upon bis 
knowledge or ignorance of which it depends whether 
the practitioner shall diminish, or increase, the bills of 
mortality. Now what is it but the preposterous con- 
dition of ordinary school education which prevents a 
young man of seventeen, destined for the practito of 
medicine, from being fully prepared for the study of 
nature; and from coming to the medical school, equipped 
with that preliminary knowledge of the principles of 
Physics, of Chemistry, and of Biology, upon which he 
has now to waste one of the precious years, every 
moment of which ought to be given to those studies 
which bear directly upon the knowledge of his 
profession ? 

There is another profession, to the members gf which, 
I think, a certain preliminary knowledge of physical 
science might be quite as valuable as to the medical 
man. The practitioner of medicine sets before himself 
the noble object of taking care of man's bodily welfare ; 
but the members of this other profession undertake to 
“minister to minds diseased,” and, so far as may be, 
to diminish sin and soften sorrow. Like the medical 
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profession, the clerical, of which I now speak, tests its 
power to heal upon its knowledge of the order of the 
universe — upon certain theories of man's relation to 
that which lies outside him. It is not my business to 
express any opinion about these theories. I merely 
wish to point out that, like all other theories, they are 
professedly based upon matter of fact Thus the clerical 
profession has to deal with the facts of Nature firom a 
certain point of view ; and hence it comes into contact 
with that of the man of science, who has to treat the 
same facts from another point of view. Tou know how 
often that contact is to be described as collision, or 
violent friction ; and how great the heat, how little 
the light, which commonly results from it. 

In the interests of fair play, to say nothing of those 
of mankind, I ask. Why do not the cl^gy as a body 
acquire, as a part of their preliminary education, some 
such tincture of physical science as will put them in 
a petition to understand the difficulties in the way 
of accepting their theories, which are forced upon the 
mind of every thoughtful and intelligent man, who has 
token the trouble to instruct hims^ in the elements 
of natural knowledge? 

Some time ago 1 attended a large meeting of the 
clergy, for the purpose of delivering an address which 
I had been invitea to give. I spoke of some of the 
most elementary facts in physical science, and of the 
maimer in which they directly contradict certain of the 
ordinary teachings (s the clergy. The result was, that, 
after I nad finished, one section of the assembled eccle- 
siastics attacked me witii all tire intemperance of pious 
zeal, for stating facts and conclusions which no com- 
petent judge doubts ; whiles after the first speakers had 
subsided, amidst the cheers of the great majority of their 
colleagues, the more rational minority rose to tdl me 
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that I had taken wholly snpeiefltMMiii pains, that th^ 
already knew all about what I had told them, and 
perfectly agreed with me. A hard-headed firiend of 
mine, who was present, put tiie not unnatural question, 
“Then why don’t you say so in your pulpits?” to 
which inquiry I heajnl no reply. 

In fact the cl^gy are at present divisible into three 
sections : an immense body who are ignorant and speak 
out; a small proportion who know and are silent; 
and a minute minority who know and speak according 
to their knowledge. By the clergy, I mean especially 
the Protestant clergy. Our great anta^nist — I speak 
as a man of science — ^the Roman Cathmic Church, the 
one great spiiitual organization which is able to resist, 
and must, as a matter of life and death, resist, the 
progress of science and modern civilization, manages 
her affairs much better. 

It was my fortune some time ago to pay a visit to 
one of the most important of the institutions in which 
the clergy of the Homan Catholic Church in these islands 
are trained; and it seemed to tne that the difference 
between ^ese men and the comfortable champions of 
A^licanism and of Dissent, was comparable to the 
difference between our gallant Volunteers and the 
trained veterans of Napoleon’s Old Guard. 

The Catholic priest is trained to know his business, 
and do it effectually. The professors of the college in 
question, learned, zealous, and determined men, per- 
mitted me to spe^ frankly with them. We talked like 
outposts of opposed armies during a truce — as friendly 
enemies: and when I ventured to point out the diffi- 
culties their students would have to encounter from 
scientific thought, th^ replied : “ Our Church has lasted 
many ages, and has passed safely through many storms. 
The present is but a new gust of the old tempest, and 
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wc do not turn out our young men less fitted to weather 
it, than they have been, in former times, to cope with 
the difficulties of those timea The heresies of the day 
arc explained to them by their professors of *^philosophy 
and science, and they are taught how those heresies are 
to be met” 

*1 heiurtily respect an organization which faces its 
enemies in this way ; and I wish that all ecclesiastical 
organizations were in as effective a condition. 1 think 
it would be better, not only for them, but for us. The 
army of liberal thought is, at present, in very loose 
Older; and many a spirited frce-Uiiuker makes use of 
his freedom mainly to vent nonsense. We should be 
the better for a vigorous and watchful enemy to hammer 
us into cohesion and discipline ; and I, for one, lament 
that the bench of Bishops cimnot sliow a man of 
the calibre of Butler of the “Analogy,” who, if he 
wore alive, would make short work of much of the 
(;urrcnt d priori “ infidelity.” 

I hope you will consider that the arguments I have 
now stilted, even if there were no better ones, con- 
stitute a sufficient apology for mrging the introduction 
of science into schools. The next question to which 
1 have to address myself is. What sciences ought to be 
thus taught 1 And this is one of the most important of 
questions, because my side (1 am afraid I am a terribly 
candid friend) sometimes spoils its cause by going in 
for too mucL There are ower forms of culture b^de 
physical science ; and I should be profoundly sorry to 
8('c the fact forgotten, or even to observe a tendency to 
starve, or crippl.!, literary, or eesthetic, culture for the sake 
of science. Such a harrow view of the nature of educa- 
tion has nothing to do with my firm conviction that 
a complete and thorough scientific culture ought to be 
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introduced into all schools By this, however, I do not 
mean that every schoolboy should be taught everything " 
in science. That would lie a vci^ absurd thing to con- 
ceive, and a very mischievous thing to attempt. What 
I mean is, that no boy nor girl should leave school 
without possessing a grasp of the general character. of 
science, and without liaving been disciplined, more or 
loss, in the methods of all sciences ; so that, when 
turned into the world to make their own way, they 
shall bo prepared to face scientific problems, not by 
knowing at once the conditions of every problem, or 
by being able at once to solve it ; but by being familiar 
with the general current of scientific thought, and .by 
being able to apply the methods of science in the 
proper way, when they have acquainted themselves with 
the conditions of the special problem. 

That is what I understand by scientific education. 
To furnish a boy with such an education, it is by no 
means necessary that he should devote his whole school 
existence to pnysieal science: in fact, no one would 
lament so one-sided a proceeding more than 1. Nay 
more, it is not necessary for him to give up more than a 
moderate share of his time to such studies, if they be 
properly selected and arranged, and if he be trained in 
them in a fitting manner. 

I conceive mo proper course to be somewhat as 
followa To begin with, let every child be instructed in 
those general views of the phenomena of Nature for 
which we have no exact English name. The nearest 
approximation to a name for what I mean, which we 
possess, is “ physical geography.” The Germans have a 
wtter, “ Erdkunde,” (“earth knowledge” or “geology” 
in its etymological sense,) that is to say, a general know- 
ledge of the earth, and what is on it, in i1^ and aliout it. 
If any one who has had experience of the ways of young 
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children will call to mind their questions, he will find 
that so far as they can be put into any scientific category, 
they come under this head of “ Erdkunde.” , The child 
asks, What is the moon, and why does it shine 1 ” 
“ What is this water, and where does it run ? " “ What 

is the wind ? ” “ What makes the waves in the sea ? " 
“ Where does this animal live, and what is the use of 
that plant ? " And if not snubbed and stunted by being 
told not to ask foolish questions, there is no limit to the 
intellectual craving of a young child ; nor any bounds to 
the slow, but solid, accretion of knowledge and develoj)- 
ment of the thinking faculty in this way. To all such 
questions, answers which are necessarily incomplete, 
though true as far as they go, may be given by any 
teacher whose ideas represent real knowledge and not 
mere book learning ; and a panoramic view of Nature, 
accompanied by a strong infusion of the scientific habit 
of mind, may thus be ^aced within the reach of every 
child of nine or ten. 

After this preliminary opening of the eyes to the 
great spectacle of the daily progress of Nature, as the 
reasoning faculties of the child ^row, and he becomes 
familiar with the use of the tools of knowledge — reading, 
writing, and elementary mathematics — he should pass 
on to what is, in the more strict sense, physical science. 
Now there am two kinds of physical science : the one 
regards form and the relation of fonns to one another ; 
the other deals with causes and effecta Tn many of 
what we term our sciences, these two kinds are mixed 
up together; but systematic botany is a pure example 
of the former kind, and physics of the latter kind, of 
scieuce. Every educational advantage which tnuning 
In physical science can give is obtainable from the proper 
study of these two ; and 1 should be contented, for the 
present, if they, added to our ** Erdkunde." furnished 
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.tiM» whole of the scientific currioohuD. of school Indeed, 
1 ixmcetye it would be one of the sreatest boons whiob 
could be conferred upon En^and, ii henceforward every 
child in the country were instructed in the general 
knowledge of the things about it, in the elements 
of physics, and of botany. But I should be Btill 
better pleased if there could be added somewhat of 
chemistry, and an elementary acquaintance with human 
physiology. 

So far as school education is concerned, I want to go 
no further just now ; and 1 believe that such instruction 
would make an excellent introduction to that prepanitory 
scientific training which, as I have Indicated, is so essen- 
tial for the succt'ssful pursuit of our most important pro- 
fessions. But this modicum of instruction must be so 
given as to ensure rc;;l knowledge and practical discipline. 
If scientific education is to be dealt with as mere book- 
work, it w’ill Ik) better not to attempt it, but to stick to 
tlic Latin Grammar, which makes no pretence to bo any- 
thing but bookwork. 

If the great benefits of scientific training arc sought, 
it is essential that such training should be real : tliut is 
to 8«iy, that the mind of the scholar should be brought 
into direct relation with fact, that he should not merely 
l>e told a thing, but made to see by the use of his own 
intellect and ability that tiie thing Is so and no otherwise. 
The gi^t peculiarity of scientific training, that in virtue 
of u^ich it cannot be replaced by any other discipline 
whatsoever, is this bringing of the mind directly into 
contact, with fact, and practising the intellect in the 
completcst form of induction ; that is to say, in drawing 
conclusions from particular facts made known by imme- 
diate observation of Nature. 

The other studies which enter into ordinary education 
do not discipline the mind in this way. Mathematical 

F 
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training is almost purely deductive. The mathematician 
starts with a few simple propositions, the proof of which 
is so obvious that they are called self-evidentv and the 
rest of his work consists of subtle deductions from them. 
The teaching of languages, at any rate as ordinarily 
])ra«:tised, is of the same general nature, — authority and 
tradition furnish the data, and the mental operations of 
the scholar are deductive. 

Again : if history be the subject of study, the facts 
are still taken upon the evidence of tradition and au- 
lliority. You cannot make a boy see the battle of 
'rhermopylro for himself, or know, of his own know- 
ledge, that Cromwell once ruled England. There is no 
getting into direct contact with natural fact by this 
mad ; there is no dispensing with authority, but rather a 
resting upon it 

In all these respects, science differs from other edu- 
cational discipline, and prepares the scholar for common 
life. What have we to do in every-day life ? Most of 
the business which demands our attention is matter of 
fact, which needs, in the first place, to be accurately 
observed or aiiprebended ; in the second, to l>e inter- 
preted by inductive and deductive reasonings, which are 
altogether similar in their nature to those employed in 
science. In the one case, as in the other, whatever is 
taken fi>r granted is so taken at one’s own peril ; fact 
and reason arc the ultimate arbiters, and patience and 
honesty am the great helpers out of difficulty. 

But if scientific training is to yield its most eminent 
results, it must, I re|>eat, be made practical. That is to 
say, in explaining to a child the general phsenomcna of 
Nature, you must, as far as possible, give reality to your 
teaching by object-lpssons ; m teaching him botany, be 
must handle the plants and dissuct the flowers for him- 
self ; in teaching him physics and chemistry, you must 
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not he solicitous to fill him with information, hut you 
roust be careful that what he learns he knows of his own 
knowledge. Don’t be satisfied with teeing him that a 
miignet attracts iron. Let him see that it w>es ; let him 
foel the pull of the one upon the other for himself. And, 
esi)ccially, tell him that it is his duty to doubt until he 
is compelled, by the absolute authority of Natu^ to 
believe that which is written in books. Pursue this 
discipline carefully and conscientiously, and you may 
make sure that, however scanty may bo the measure of 
iufunnation which you have poured into the boy’s mind, 
you have created an intellectual habit of priceless value 
in practical life. 

One is constantly asked, V.Ticn should this scientific 
education be commenced? I should say with the dawn 
of intelligence. As I'have already said, a child seeks 
for information about matters of physical science as 
soon as it begins to talk. Tl»o fimt teaching it wants 
is an object-lesson of one sort or another ; and as soon 
as it is fit for systematic instruction of any kind, it is fit 
for a modicum of sciene,e. « 

Peojdc talk of the difficulty of teaching young 
children such matters, and in the same breath insist 
ui»on their Iciurning their OatecliLsin, which contains 
propositions far harder to comprehend than' anything 
in the educational course I Lave proposed. Again: 1 
am incessantly told that we, who advocate the intro- 
duction of science into schools, make no allowance foi 
the stupidity of the overage boy or girl; but, in my 
belief, that stupidity, in nine cases out of ten, non 
fMsdtur” and is developed by a long process of parental 
and pedagogic repression of the natural intellectual ap> 
petites, accompanW by a persistent attempt to create 
artificial ones for food which is not only tasteless, but 
essentially indigestible. 

V2 
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ThosR who urge the difficulty of instructiDg young 
people in science arc apt to forget another very im- 
portant condition of success— important in. all kinds of 
teaching, but most essential, 1 am disposed to think, 
when the scholars arc very young. This condition is, 
that the teacher should himself really and practically 
know his subject. If ho does, he will I)c able to speak 
of it in the easy language, and with the completeness 
of conviction, with which he talks of any ordinaiy 
every-day matter. If ho docs not, he will be afraid to 
wjuidcr beyond the limits of the technical phraseology 
which he has got up; and a dead dogmatism, which 
oppresses, or raises opposition, will tiike the place of 
the lively confidence, born of personal conviction, which 
cheers and encourages the eminently sympathetic mind 
of childhood. 

I have already hinted that such scientific training as 
we seek for may be given without making any extra- 
vagant claim upon the time now devoted to education. 
We ask only for “ a most favoured nation” clause in our 
treaty with the schoolmaster ; we demand no more than 
that science shall have as much time given to it as any 
other single subject — say four hours a week in each class 
of an ordinary school. 

For the present, I think men of science would be well 
content with such an arrangement :tvS this ; but speddng 
for myself, 1 do not pretend to believe that such an 
arrangement can be, or will be, permanent In these 
times the educational ti-ce seems to me to have its roots 
in the air, its leaves and flowers in the ground ; and, 1 
confess, 1 should very much like to turn it upside down, 
so that its roots might be solidly embedded among the 
facts of Nature and draw thence a sound nutriment 
for the foliage and fruit of literature and of art No 
I educational system can have a daim to permanence. 
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unless it recoCTisce tiie trtith that education has two 
great ends to u^ch everything else must be subordinated.' 
The one of these is to increase knowledge ; the otlier is 
to develop the love of right and the hatrra of wrong. 

With wisdom and uprightness a nation can make its 
way worthily, and beauty will follow in the footsteps of 
the two, even if she bo not specially invited ; while there 
is perhaps no sight in the whole world more saddening 
and revolting than is offered by men sunk in ignorance 
of everything but what other men have written ; seem- 
ingly devoid of moral belief or guidance ; but with the 
sense of beauty so keen, and the power of expression so 
cultivated, that their sensual caterwauling may bo almost 
mi.staken for the music of the spheres. 

At present, education is almost entirely devoted to the 
cultivation of the power of expression, and of the sense of 
literary beauty. The matter of having anything to say, 
beyond a hash of other people's opinions, or of possess- 
ing any criterion of beauty, so that wc may distiuguish 
bctw'ecn the Godlike and the devilish, is left aside as of 
no moment. 1 think I do not err in saying that .if 
science were made the foundation of education, instead 
of l)Ging, at most, stuck on as comice to the edifice, this 
state of things could not exist. 

In advocating the introduction of physical science 
as a leading element in cdncatidki, 1 by no means refer 
only to the higher schools. On the contrary, I believe 
^at such a change is even more imperatively called for 
in those primary schools, in which the children of the 
^oor are expected to turn to the best account the little 
time they can devote to the acquisition of knowledge. 
A great step in this direction has already been made 
the establishment of science-classes under the De- 
partment of Science and Art,— a measure which came 
into existence unnoticed, but which will, 1 believe, turn 
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out to be of more importance to 'the welfare of the 
people, than many politi<»il changes^ over which the 
noise of battle has rent the air. 

Under the regulations to which I refer, a schoolmaster 
can set up a class in one or more branches of science; 
his pupils will be examined, and the State will pay him, 
at a certain rate, for all who succeed in passing. I 
have acted as an examiner under this system fix)m the 
beginning of its establishment, and this year I expect 
to have not fewer than a couple of thousand sets of 
answers to questions in Physiology, mainly from young 
people of the artisan class, who have been taught in 
the schools which are now scattered all over Great 
Britain and Ireland. Some of my colleagues, who have 
to deal with subjects such as Geometry, for which the 
present teaching power is better organized, I under- 
stand are likely to have three or four times as many 
papers. So far as my own subjects are concerned, 1 can 
undertake to say that a great deal of the teaching, the 
results of which are before me in these examinations, is 
very sound and good ; and I think it is in the power of 
the examiners, not only to keep up the present standard, 
but to cause an almost unlimited improvement. Now 
what does this mean 1 It means that by holding out 
a very moderate inducement, the masters of primary 
schools in many parts of the country have been led to 
convert them into little foci of scientific instruction ; and 
that they and their pupils have contrived to find, or to 
make, time enough to carry out this object with a very 
considerable degree of efficiency. That efficiency will, 
1 doubt not, be very much increased as the system 
becomes known and perfected, even with the very 
limited leisure left to masters and teachers on week- 
days. And this leads me to ask. Why should scientific 
teaching be limited to week-days? 
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Ecclesiastically-minded persons are in the habit of 
calling tilings they do not like by very hard namcs^ Slid'' 
I should not wonder if they brand the proposition I 
am about to make as bla^hemous, and worse. But, 
not minding this, I venture to ask, Would there really be 
anything wrong in using part of Sunday for the purpose 
of instructing those who have no other leisure, in a 
knowledge of the phsenomena of Nature, and of man's 
relation to Nature ? 

I should like to see a scientiBc Sunday-school in every 
parish, not for the purpose^ of superseding any existing 
means of teaching the people the things that are for 
their good, but side by side with them. I cannot ))ut 
think that there is room for all of us to work in helping 
to bridge over the great abyss of ignorance which lies 
at our feet 

And if any of the ecclesiastical persons to whom I 
have referred, object that they find it derogatory to the 
honour of the God whom they worship, to awaken the 
minds of the young to the infinite wonder and majesty 
of the works which they proclaim His, and to teach 
them those laws which must needs be His laws, and 
therefore of all things needful for man to know — I can 
only recommend them io be let blood and put on low 
diet There must be something very wrong going on 
in the instrument of logic, if it turns out such conclu- 
sions from such premises. 



V. 

ON THE EDUCATIONAL VALUE OF THE 
NATURAL HISTORY SCIENCEa 

Th 3 subject to which I have to beg your attention 
(luring the ensuing hour is “The Relation of Physio- 
logies Science to other branches of Knowledge.” 

Had circumstances permitted of the delivery, in 
their strict logical order, of that series of discourses 
of which the present lecture is a member, I should 
have preceded my friend and colleague Mr. Hcnfrey, 
who addressed you on Monday last; but while, for 
the sake of that order, I must beg you to suppose that 
this discussion of the Educational bearings of Biology 
in general docs precede that of Special Zoology and 
Botany, I am rejoiced to be able to take advantage of 
the light thus ali’eady thrown upon the tendency and 
methods of Physiological Science. 

Regarding Physiological Science, then, in its widest 
sense — as me equivalent of Biology — the Science of 
Individual Life — wc have to consider in succession : 

1. Its position and scope as a branch of knowledge. 

2. Its value as a means of mental discipline. 

3. Its worth as practical information. 

And lastly, 

4. At what period it may best be made a branch of 
Education. 
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Our conclusions on the first of these heads must 
depend, of course, upon the nature of the subject^ 
matter of Biolo^; and I think a* few preliminary 
considerations wiU place before you in a dear light 
the vast difference which exists between the living 
bodies with which Physiological science is concerned, and 
the remainder of the universe ; — between the phsenomena 
of Number and Space, of Physical and of Chemical force, 
on the one hand, and those of Life on the other. 

The mathematician,, the physicist, and the chemist 
contemplate things in a condition of rest; they look 
upon a state of equilibrium as that to which all bodies 
normally tend. 

The mathematician does not suppose that a quantity 
will alter, or that a given point in space will change 
its direction with regard to another point, sponta- 
neously. And it is the same with the physicist When 
Newton saw the apple fall, he concluded at once that 
the act of falling was not the result of any jKiwer 
inherent in the apple, but that it was the result of the 
action of something else on the apple. In a similar 
manner, all physical force is regarded as the disturbance 
of an equilibrium to which things tended before its 
exertion, — to which' they will tend again after its 
ce^tion. • 

The chemist equally regards chemical change in a 
body, as the effect of the action of something external 
to the body changed. A chemical compound once formed 
would persist for ever, if no alteration took place in 
surrounding conditiona 

But to the student of Life the aspect of Nature is 
reversed. Here, incessant, and, so far as we know, 
spontaneous change is the rule, rest the exception — 
the anomaly to be accounted for. Living things have 
no inertia, and tend to no equilibrium. 
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Permit me, however, to give moie force and cleameas 
to these somewhat abstract considerationsi, by an illustra- 
tion or two. 

Imagine a vessel full of water, at the (Aniinary tem- 
perature, in an atmosphere saturated with vapour. The 
quantity and the figure of that water wiU not change, 
so far as we know, for ever. 

Suppose a lump of gold be thrown into the vessel — 
motion and disturbance of figure exactly proportional 
to the momentum of the gold will take place. But after 
a time the effects of this disturbance will subside— 
equilibrium will be restored, and the water will return 
to its passive state. 

Expose the water to cold — it will solidify — and in so 
doing its particles will arrange themselves in definite 
crystalline shapes. But once formed, these crystals 
change no further. 

Again, substitute for the lump of gold some substance 
capable of entering into chemical relations with the 
water : — say, a mass of that substance which is called 
“ protein ” — the substance of flesh : — a very considerable 
disturbance of equilibrium will take place — all sorts of 
chemical compositions and decompositions will occur ; 
but in the end, as before, the result will be the resump- 
tion of a. condition of rest 

Instead of such a mass of dead protein, however, 
take a particle of living protein — tme of those minute 
microscopic living things whidi throng our pools, and 
are known as Infusoria — such a creature, for instance, as 
an Euglena, and place it in our vessel of water. It is a 
round mass provided with a long filament, and except 
in this peculiarity cf shape, presents no appreciable 
physical or chemical difference whereby it might be 
distinguished from the particle of dead protein. 

But the difference m the phsenomeha to vrhich it 
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will give rise is immense: in the first plaee it will 
develop a vast quantity of physical force — cleavings 
the water in all directions witli considerable rapidity 
by means of the vibrations of the long filament or 
cilium. 

Nor is the amount of chemical energy which the little 
creature possesses less striking. It is a perfect laboratory 
in itself, and it will act and react upon the water and 
the matters contained therein ; converting them into new 
compounds resembling its own substance, and at the 
same time giving up peurtions of its own substance which 
have become effete. 

Furthermore, the Euglena will increase in size ; but 
this increase is by no means unlimited, as the increase 
of a crystal might be. After it has grown to a certain 
extent it divides, and each portion assumes the form of 
the original, and proceeds to repeat the process of growth 
and division. 

Nor is this aU. For after a series of such divisions 
and subdivisions, these minute points assume a totally 
new form, lose their long tails — ^round themselves, and 
secrete a sort of envelope or box, in which they remain 
shut up for a time, eventually to resume, directly or 
indirectly, their primitive mode of existence. 

Now, so far as we know, there is no natural limit to 
the existence of the Euglena, or of any other living germ. 
A living species once launched into existence tends to 
live for ever. 

Consider how widely different this living pamcle is 
from the dead atoms with which the physicist and 
chemist have to do! 

The particle of gold falls to the bottom and rests — 
the particle of dead protein decomposes arid disappears — 
it also rests: but the living protein mass neither tends 
to exhaustion of its forces nor to any permanency of 
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form, but is essentially distinguished as a disturber 
of equilibrium so far as force is concerned, — as under- 
going continual metamorphosis and change, in point of 
form. 

Tendency to equilibrium of force and to permanency 
of form, then, ore the characters of that portion of the 
universe which does not live — ^the domain of the chemist 
and physicist. 

Tendency to disturb existing equilibrium — ^to take on 
forms which succeed one another in definite cycles — ^is 
the character of the living world. 

What is the cause of this wonderful difierence between 
the dead particle and the living particle of matter 
appearing in other respects identical? that difierence 
to which we give the name of Life ? 

I, for one, cannot tell you. It may be that, by and 
by, philosophers will discover some higher laws of which 
the facts of life are particular cases— very possibly they 
will find out some bond between physico-chemic^ 
phtenomena on the one hand, and vital phenomena 
on the other. At present^ however, we assuredly know 
of none; and I think we shall exercise a wise humility 
in confessing that, for us at least, this successive assurap* 
tion of different states— (external conditions remaining 
the some) — ^this spontaneity of action — if 1 may use 
a term which implies more than I would be answerable 
for — ^which constitutes so vast aud plain a practical 
distinction between living bodies and those which do 
not live, is an ultimate fact; indicating as such, the 
existence of a broad line of demarcation between the 
suUect-matter of Biological and that of all other sciences. 

For 1 would have it understood that this simple 
Euglena is the type of <dl living things, so far as the 
distinction between these and inert matter is concerned. 
That cycle of changes^ which is constituted by perhaps 
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not more tlian two or three steps in the Euglena, is 
as clearly manifested in the multitudinous stages througliT 
which the germ of an oak or of a man passes. What- 
ever forms the Living Being may take on, whether 
simple or complex, production, growth, reproduction,' 
are the phenomena which distin^ish it &om that 
which does not live. 

If this be true, it is dear that the student, in passing 
from the physico-chemical to the physiologic^ sciences, 
enters upon a totally new order of facts ; and it will 
next be for us to consider how far these new facts 
involve nexo methods, or require a modification of those 
with which he is already acquainted. Now a great 
deal is said about the peculiarity of the scientific method 
in general, and of the different methods which are 
pursued in the different sciences. The Mathematics 
are said to have one special method; Physics another, 
Biology a third, and so forth. For my own part, I 
must confess that I do not understand this phraseology. 

So for as 1 can arrive at any clear comprehension 
of the matter, Science is not^ as many would seem to 
suppose, a modification of the black art, suited to the 
tastes of the nineteenth century, and flourishing mainly 
in consequence of the decay of the Inquisition. 

Science is, I believe, nothii^ but trained and orga- 
nized common sense, Offering* fix>m the latter only as 
a vetenm may differ from a raw recruit : and its methods 
differ from '^ose of common, sense only so far. as the 
guardsman’s cut and thrust differ from the manner 
in which a savage wields his club. The primary power 
is the same in each case, and perhaps the untutored 
savage has the more brawny arm of the twn The 
real advantage lies in the point and polish of the 
swordsman’s weapon; in the trained eye quick to spy 
out the weakness of tiie adversary ; in the ready hand 
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prompt to follow it on the instant. But, after all, the 
sword exercise is only the hewing and poking of the 
clubman developed and perfected. . • 

So, the vast results obtained by Science are won 
by no mystical fiiculties, by no mental processes, other 
than those which are practised by every one of us, 
in the humblest and meanest affairs of life. A detective 
policeman discovers a burglar from the marks made 
by his shoe^ by a mental process identical with that 
by which Cuvier restored the extinct animals of Mont- 
martre from fragments of their bones. Nor does that 
process of induction and deduction by which a lady, 
finding a stain of a peculiar kind upon her dress, con- 
cludes that somebody has upset the inkstand thereon, 
differ in any way, in kind, from that by which Adams 
and Leverrier discovered a new planet. 

The man of science, in fact, simply uses with scru- 
pulous exactness, the methods which we all, habitually 
and at every moment, use carelessly; and the man 
of business must as much avail himself of the scientific 
method — must be as truly a man of science — as the 
veriest bookworm of us all ; though I have no doubt 
that the man of business will find himself out to be a 
philosopher with as much surprise as M. Jourdain 
exhibited, when he discovered that he had been all 
his life talking prose. If, however, there be no real 
difference between the methods of science and Ijiose 
of common life, it would seem, on the face of the 
matter, highly improbable that there should be any 
difference between the methods of the different sciences ; 
nevertheless, it is constently t&ken for granted, tl^t 
there is a very wide difference between the Physiological 
and other sciences in ^int of method. 

In the first place it is said — ^and I take this point 
first, because the imputation is too frequently admitted 
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by Fhysiolo^ts themselves — ^that Biology diffeis from 
the Physico-chemical and Mathematic^ sciences in 
being “inexact." 

Now, this phrase “inexact” must refer either to the 
methods or to the results of Physiological scienee. 

It cannot be correcit to apply it to the mel&ods ; for, 
as I hope to show you by and hyv these are iden- 
tical in all sciences, and whatever is true of Ph^ological 
method is time of Physical and Mathematical mediod. 

Is it then the results of Biological science which are 
“inexact”? I think not If I say that respiration is 
performed by the lungs ; that digestion is effected in the 
stomach ; that the eye is the organ of sight ; that the 
jaws of a vertebrated animal never open sidewayef, but 
always up and down ; while those of an annulose animal 
always open sideways, and never up and down — 1 am 
enumerating propositions which are as exact as anything 
in Euclid. How then has this notion of the inexactness 
of Biological science come about? I believe from two 
causes : first, because, in consequence of the great com- 
plexity of the science and the multitude of interfering 
conditions, we are very often only enabled to predict, 
approximately w’hat will occur under given circum- 
stances •, and secondly, because, on account of the com- 
parative youth of the Physiological sciences, a great 
many of their laws are still imperfectly worked out 
But, in an educational point of view, it is most important 
to distinguish between the essence of a science and 
the accidents which surround it ; and essentially, the 
methods and results of Physiology arc as exact as those 
' of Physics or Mathematics. 

It is said that the Physiological method is especially 
ooinvparcLtive ^ ; and this dictum alro finds favour in the 

^ " In the thiid place, we hare to raview the method of Companion, which 
ii M qteoiaU/ adapted to the atody living bodiei, and by wnkh, above all 
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eyes of many. I should be sony to suggest that the 
speculators on scientific classification have been misled 
by the accident of the name of one leading branch of 
Biology — Comparative Anatomy i but I would ask 
whether compari^n, and that clasnficatlon which is the 
result of comparison, are not the es^nce of *eyer^ science 
whatever ? How is it possible to discover a relation of 
cause and effect of any kind without comparing a series 
of cases together in which the supposed -cause and effect 
occur singly, or combined? So far from comparison 
being in any way peculiar to Biological science, it i% 
I think, the essence of every science., 

A speculative philosopher again tells us that the 
Biological sciences are distinguished by being sciences 
of observation and not of experiment ! ^ 

Of all the strange assertions into which speculation 
without practical acquaintance with h subject may lead 
even an able man, I think this is the very strangest. 
Physiology not an experimental science 1 Why, there 

others, that study must be advanced. In Astronomy, this method is neces- 
sarily inapplicable ; and it is not till we arrive at Chomistiy that this third 
moons of investigation can be used, and then only ixi subordination to the 
two others. It is in the study, both statical and dynamical, of living bodies 
that it tot acquires its full development ; and its use elsewhere can be only 
tlirough its application here.” — C okte^ Foaitive FhMoBophyy translated by 
Miss Mortineau. VoL i p. 372. 

By what method does M. Cointe suppose that, the quality or inequality of 
forces and quantities and the dissimilarity or similarity of forms— points of 
some slight importance not only in Astronomer and Physics, but even in 
Mathematics— are ascertained, if not bv Comparison ? 

^ Proceeding to the second daas of means,— Enperiment eannot but be 
less'and less decisive, in proportion to the complexity of the phsenomeha tq be 
explored ; and therefore we saw this resonxee to be less effectual in chemistry ' 
iUm in physics ; ind we now find that it is eminently useful in chemistry in 
comparison with fhysioloj^. InJaetj the nature of the pheenAmena seems to 
o^er almost insummmltms mpedimenis to any extensive andprol^ applivo- 
tion of such a procure in biology.^ — Oomt^ voL l p. 367. 

M. Comtek, as his manner is, contradicts himself two pages further on, but 
that will hai^ rdieve him from the resqMinsibility of sudi a paragraph as 
the above. 
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ia not a function of a nngle oigan in .tiio body which has 
not been determined wholly and soldly I7 enpeiim^t. 
How did determine the natnro of w circulatipn« 

except by ea^riment! How did Sir Char^ Bdl de- 
termine the mnctions of the roots of the wiisM; neorves, 
ntve by experiment? How do we know the ^pa of* a 
nerve at au, except by ei^riment ? Nay, how 
know even that your eye is your seeing aj^fMuratnj^^dess 
you make the ^experiment of shutting it ; (W that ypmr 
ear is your hearing apparatus, unless yod cktse it up and 
thereby discover dat you. become deaf? 

It would really be much more true to say that Phy- 
siology is the expoimental science jxw excellence pf w 
sciences ; that in which there is least to be karat by 
mere obscrvwtion, and that which affords the greatest 
fidd for the exercise of those fftculties which characterise 
the experimental philosopher. I confess, if emy one 
were to ask me for a model application of the logic of 
experiment, I should know no oetter work to put in?o 
his hands than Bernard’s late Besearches on the Func- 
tions of the Liver.^ 

Not to give this lecture a too controversial tone, how- 
ever, 1 must only advert to 01m more doctrine, held by a 
thinker of our own age and country, whose opinions are 
worthy of all respect It is, that the Biological sciences 
differ from all others inasmudi as in them, claasification 
takes place by type and not by definition.^ 

1 "Noavdle Fonction da Foie consid^id oomme maae t^octeur de 
matidre soci^e chez THomme et lea Animattx/’jMr Id. Cfiiade Bernard. 

* Groups given bv Type, noi by JDefiniHon The class is 

stes^w fixed, thoagh not ^ ^ gi^en, though not circum- 

ionbea ; it is determined, not bj a JbcanduT^line without, but by a central 
point within ; not by what it itrictly excludes, tmt what it eminently includes ; 
by an example, not by a 'pceoept ; in short, instead of Definition we have a 
Type far our director. A ^qpe is ea example of any dass, for instance, a 
species at a genus, which is wmiidered as eminently possesring the characten 
of the dass. AIL the spedeswhii& hare a greater affini^ with this type- 

O 
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• It is said, in short, that a natoral-histoiT dass is not 
capable of being defined — ^that the class Bosacee, tor 
instance, or the dass of Fidies, is not accurately and 
absolutely definable, inasmuch as its members will pre- 
sent exceptions to every possible definition ; and that 
the members of the da^ are united together only by 
the circumstance that they are all more like some 
imaginary average rose or average fish, than they 
resemble anjrthing else. 

But here, as before, I think the distinclion has arisen 
entirdy from confusing a transitory imperfection with 
an essential character. So long as our information con- 
cerning them is imTOrfect, we class all objects together 
according to rcsemolanceK which we Jeel, but cannot 
define I we group them round types, in short Thus, 
if you ask an ordinary person what kinds of animals 
there are, he will probably say, beasts, birds, reptiles, 
fishes, insects, &a Ask him to define a beast fi^m a 
reptile, and he cannot do it ; but he says, things like 
a cow or a horse are beasti, and things like a fix>g or a 
lizard are reptiles. You see Ae does dass by type, and 
not by definition. . But how does this classification differ 
from that of the scientific Zoologist! How does the 
meaning of the scientific class-name of “Mammalia*’ 
differ from the unscientific of “Beasts”? 

Why, exactly because the former depends on a defi- 
nition, the latter on a t3rpe. The dam Mammalia is 
scientifically defined as animals which have a ver- 
tebnited skdeton and suckle their young.” Here is no 
reference to typ^ but a definition rigorous enough for a 
geometrician. And such is the character whi^ 
sdentifie naturalist recognises » that to wludi lus dasses 

nedM itea with «Djr othen, fonu Um and an lamjed ahoot il^ 

danatiiigilNM& it ia ta^dooa dinctioaa aad diffennt dasreea.’^Waavsiib 
2ha FkOmfht Seimu€$, tcL L pp. 476, 477. 
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must aspiie—knovdng, as he do^lv dassification by 
type is amply an acknowledgment ignorance and' a 
temporary device. 

So much in .the way of negative armament as .against 
the reputed differences between Bidog^cal and other 
methoda No such differences, I believe, really exist 
The subject-matter of Biological science is different 
from that of other sciences, but the methods of all are 
identical ; and these methods are — 

1. Observation of facts — ^including under this head 
that artificial observation which is cmled eseperimer^. 

2. That process of lying up similar facts into bunSes, 
ticketed and ready for use, which is called Comparison 
and ClassiJicatioTi, — ^the results of the process, the 
ticketed bundles, being named General propositions. 

3. Deduction, whiw takes us from tne general pro- 

position to facets again — teaches us, if I may so say, to 
anticipate from the ticket what is inside the bundle. 
And finally — » 

4. Varijicaiion, which is the process of ascertaining 
whether, in point of fact, our anticipation is a correct 
one. 

Such are the methods of all science whatsoever ; but 
perhaps you will permit me to give you an illustration 
of their employment in the science of Life ; and I will 
take as a special case, the establishment of the doctrine' 
of the Circulation of the Blood. 

In this case, simple observation yields us a knowledge 
of the existence of the blood from some accidental 
hsemorrhage, we will say : we may even grant that it 
informs us of the localization of this blood in particular 
vessels, the heart, &c., from some accidental cut or the 
like. It teaches also ^ mdstence df a pvilse in various 
parts of the body, and noquaints us with the structure of 
the heart and vessela * 
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Her^ however, simple obwrvation 8to|x^'aad we 
niiist have recourse to experiment. 

Tou tie a vein, and you find tiiat l^e blood accnmn- 
lat^ on the side of the ligature opposite tl|e heart You 
tie an artery, and you find that the blood accumulates 
on the side near the heart Open the chest; and you 
see the heart contracting with great force. Make open- 
ings into its principal cavities, and you will find that 
all the blood flows out, and no more pressure is exerted 
on either side of the arterial or venous ligature. 

Now all these facts, taken toother, constitute the 
evidence that the blood is propelled by the heart through 
4ke arteries, and returns by the veins — ^tbat, in short, t^ 
blood circulatca 

Suppose our experiments and observations have been 
made on horses, then we group and ticket them into a 
general proposition, thus : — horses have a circulaHon 
of their blood. 

Henceforward a horse is a sort of indication or label, 
telling us where we shall find a peculiar series of phe- 
nomena called the circulation of the blood. 

Here is our genend pr<^sition, then. 

How, and when, ore we justified in making our next 
step— a dedtustion from it ? 

Suppose our physiologist, whose experience is limited 
to horses, meets witir a zebra for the first time, — ^will he 
suppose that this generalization holds good for zebras 
also? 

That depends very mudi on his turn of mind. But 
we will suppose him to be a bold man. He will say, 
“The zebra is certainly mkt a horse, but it is very like 
one, — so like, that it must' be the * ticket ' or mark a 
blood-circulation also; and, I conclude that the zebra 
has a drcnlatkm.'* 

That is a dediietion, a very fiiir dednetion, but by no 
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means to l>e consideied scientifically seoi^ This last 
quality in fact can only be given by verffieation — that 
ia, by making a sebia the subject of all the ezpenmtti^ 
peifonned on the horse. Of course, m the jEoesent case, 
the deduction 'would be ooft^fmMd by thic ptocess of 
verification, and the result would 1)^ not merely a 
positive widening of knowledge, but a &ir in'crease of 
confidence in the truth of one's generalizations in other 
casea 

Thus, having settled the point in die zebra and horse, 
our philosopher would have great confidence in the ex- 
istence . of a circulation in the ass. Nay, I fancy most 
persons would excuse him, if in this case he aid not 
take the trouble to go through the process of verukation 
at all ; and it would not be without a parallel in the 
history of the human mind, if our imaginary physiologist 
now maintained that he was acquainted with asinine 
circulation d priori. 

However, u 1 might impress any caution upon yonr 
minds, it is, the utterly condithmal nature of all our 
knowledge, — ^the danger of neglecting the process of 
verification under any circumstances ; and the film upon 
which we rest, the moment our deductions carry us 
b^ond the reach of this great process of verification. 
There is no better instance of this than is afibrded by 
the history of our knowledge of the drculation of the 
Uood in the animal kingdom ^til the year 1824. In 
every animal possessing a circulation at all, which had 
been observed up to that time, the current of the blood 
was known to one definite and invariable direction. 
Notr, is a class of ftnhnala called Aoeidians, which 
phteess a heart and a drculation, and up to the period of 
which I t^>eak, no one would have dreamt of questioxung 
the propnety of the deduetkm, that them creatures have 
a drculation in one dkeetiem ; nor wpdld any one have 
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thought it worth while to verify the point. But; in that 
year, M. von Hiasselt, happening to examine a tnmsparent 
animal of this class, found, to his infinite surprise, that 
after the heart had beat a certain number of times, it 
stopped, and then began beating the opposite way — so 
as to reverse the course of the current, which returned 
by and by to its original direction. 

I have myself timed the heart of those little animals. 
I found it as regular as poasible in its periods of reversal : 
and I know no spectacle in the animal kingdom more 
wonderful than tW which it presents — all the more 
wonderful that to this day it remains an unique fact^ 
peculiar to this class among the whole animated world. 
At the some time 1 know of no more striking case of 
the necessity of the ver^cation of even those deduc- 
tions which seem founded on the widest and safest 
inductions. 

Such are the methods of Biology — methods which are 
obviously identical with those of all other sciences, and 
therefore wholly incompetent to form the ground of any 
distinction between it and them.^ 

But 1 shall be asked at once. Do you mean to say 
that there is no difference between the habit of mind 
of a mathematician and that of a naturalist 1 Do you 
imagine that Laplace might have been put into the 
Jardin dcs Plantes^ and Cuvier into the Observatory,, 
with equal advantage to the progress of the sciences 
th^ professed ? 

To which I would reply, that nothing could be further 
from my thoughts. But different habits and various 
special tendencies of two sciences do not imply different 
methods. The mountaineer and the man of the fdains 
have very different habits of progression, and each 

^ 8am Ibr tbe pleasim-of ao^ I aead haid^r point oat ny obligatiana 

to Mr. J. 8 . MiU% **S7atem of Logic,* in this viev of scientific method. 
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woald Iw at a loss in the others place ; Imt the method 
of progression, by putting one leg before the othe^ is 
the same in each case. Every step of eacb is a coibbi-^ 
nation of a lift and a push ; but the mountaineer lifts 
more and the lowlander poshes more. And 1 think the 
case of t^o sciences resembles titds. 

I do not question for a moment, that while the Mathe> 
matician is busied with deductions Jrom, general pro- 
positions, the Biologist is more especially occupied with 
observation, comparison, and those processes, wnich lead 
to general propositions. All I wish to insist upon is, 
that this diifcronco depends not on any fundamental 
distinction in the sciences themselves, but ou the ao* 
cidente of their subject-matter, of their relative com- 
plexity, and consequent relative perfection. 

The Mathematician deals with two properties of 
objects only, number and extension, and all the in- 
ductions Lo wants have been formed and finished ages 
aga He is occupied now with nothing but deduction 
and verification. 

The Biologist deals with a vast number of properties 
of objects, and his inductions will not be completed, I 
fear, for ages to come ; but when they are, his science 
will be as deductive and os exact as the Mathematics 
themselvca 

Buuh is the relation of Biology to those sciences which 
deal with objects having fewer properties than itself 
But as the student, in reaching Biology, looks back upon 
sciences of a less complex and thcr^re more perfect 
nature ; so, on the other hand, does he look forward to 
other more complex and less perfect branches of know- 
ledge. Biology deals only with living beings as isolated 
things — ^toeats onl^ of t^ life of the inmvidual ; but 
there is a higher division of science still, which considers 
living beings as aggregates—whinh de^ with the tela* 
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tion of living bofaigs one to another — ^the science which 
observes men—* whose experiments are made by nations 
one npon another, in hatwe-fidds— whose general propO‘ 
sitions are embodied in history, morality, and religion — 
whose deductions lead to our happiness or our misery, 
— and whose verifications so often come too lat^ and 
serve only 

*To point s moral or adorn s tala”— 

I moan the science of Society or Sociology. 

I think it is one of the grandest features of Biology, 
that it occupies tiiis cmitral position in human know- 
ledge. There is no side of the human mind which 
physiological study leavef uncultivated. Connected by 
innumerable ties with abstract science. Physiology is yet 
in the most innate relation with humanity ; and by 
teaching us that law and order, and a definite w^me 
of devdopment, regulate even the strangest and wildest 
manifestations of individual life, she prepares the studtet 
to look for a goal even amidst the erratic wanderings of 
mankind, and to believe that history offers something 
more than an entertaining chaos — a journal of a toilsome, 
traei-comic march nowhimer. 

The preceding condderations have, I hope, served to 
indicate the replies which befit the two first of the 
questions which I set before you at starting, viz. what is 
tne range and position of Physiological ^ence as a 
branch of knowlMge, and what is its value as a means 
of mental discipitnei 

Its sulfiect-matter is a huge moiety of the universe—^ 
its position is midway bi^een the physico-diemical and 
tibe social sciences. Its vah$o as a branch of 
is partly tiiat which it has in common widi aU sciences— 
the training and strengthmung of' common sense ; partly 
that which is more peculiar to itself— the great exercise 
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wfakh it offoids to tlie iaculties of olrtjii'trM.tion and com- 
parison ; and 1 maj add, the eosoelMM of knowledge 
which it requires on the psjt of those among its votaxiee' 
who desire to extend its boundaries. 

If what has been said as to tire position and scope 
of Biology be correct, our third question — ^What is the 
practical value of physiolo^cal instruction t~-might» one 
would think, be left to answer itself 

On other g^nds even, were mankind deserving of 
the title *' rational,'’ which they arrogate to themsdlves, 
there can be no question that they would consider, as the 
most necessary of all branches of instruction for them- 
selves and for their childi^ that whkh professes to 
acquaint them with the conditions of the existence they 
' prize so highly — which teaches thi^n how to avoid 
disease and to cherish health, in ^ediielves and those 
who are dear to them. 

1 am addresung, I imagine, an audience of educated 
pttsons ; and vet I dare venture to assert that, with the 
exception of those of my hearers who may chance to 
have received a medical education, there is not one who 
eould tell me what is the meaning and use of an act 
which he performs a score of times every minute, and 
whose suspension would involve his immediate death ; — 
I mean the act of breathing— or who could state in 
precise terms why it is that a confined atmosphere is 
injurious to health. * • 

The ]practiecd value of Physiolomcal' kuowlKlgo ! 
Why is it that educated men can be Iband to maintain 
that a slaughter-house in the midst of a great, city is 
rather a good, thing tiian otherwise ? — that mothera 
persist in exponng the larsest possible amount of surfiice 
of their cbil^en to the cold, tiie absurd style of dress 
th^ adop^ and then marvel at the peculiar dispensation 
of Frim^nc^ whiek'nmoves their imants by bronchitis 
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and gastric fever ? Why is it that quackery rides xam- 

C over the land ; and t^at not long ago, one of the 
at public rooms in this*great city could be filled by 
an audience gravely listening to the reverend expositor' 
of the doctrine — that the simple physiological phenomena 
known as spirit-rapping, table-turning, phreno-magnetism, 
and I know not what other absurd and inappropriate 
names, are due to the direct and personal agency of Satan ? 

Why is all this, except from the utter ignorance as to 
the simplest laws of their own auimal life, which prevails 
among even the most highly educated persons in this 
country ? 

But there are other branches of Biological Science, 
besides Physiology proper, whose practical influence, 
though less obvious, is not, as I believe, less certain. I* 
have heard educated men speak with an ill-disguised 
contempt of the studies of the naturalist, and oak, not 
without a shrug, What is the use of knowing all about 
these miserable animals— what bearing has it on human 
life?” 

I will endeavour to answer that question. I take it 
that all will admit there is definite Government of this 
universe — that its pleasures and pains ore not scattered 
at random, but are ^tributed in accordance with orderly 
and fixed laws, and that it is only in accordance with 
all we know of the rest of the world, that there should 
be an agreement between one portion of the sensitive 
creation and another in these matters. 

Surely then it interests us to know the lot of other 
animal creatures — ^however far below us, they are stfll 
the sole created things which share with us the capability 
of pleasxire and the suseeptilnlity to pain. 

1 cannot but think that he who finds a cmrtain pro- 
portion of pain and evil inseparably woven np in the life 
of the very wormsi, will bear his own share with more 



V.] 0ah:t of ftainnd Ptafcvif Samts, H 

f 

eoar^ and submission; and irill, at any 
suspicion those -weakly amiable theories of the Divine 
govetnment, which would Have us believe pain to be aer 
oversight and a mistake, — ^to be corrected by and by. 
On the other hand, the predominance of happiness 
among living things — ^their lavish beauty — ^the secret and 
wonderful harmony which pervades them all, froln the 
highest to the lowest, are equally strUdng refutations of 
that modem Manichean doctrine, which exhibits the 
world as a slave-mill, worked with many tears, for mere 
utilitarian ends. 

There is yet another way in which natural history 
may, 1 am convinced, take a profound hold vljmh procticu 
life, — and that is, by its induence over our nner feelings, 
as the greatest of ail sources of that pleasure whicdi is 
derivable from beauty. I do not pretend that natural- 
histoi^' knowledge, as such, can increase our sense of the 
beautiful in natui^ objects. 1 do not suppose that the 
dead soul of Peter Bell, of whom the great poet of nature 
says,— 

A primroM bi^ 

A yellow primrove ww to him/— 

And it WM nothing moi«i — 

would have been a whit roused from its roatby, by the 
information that the primrose is a Dicotyledonous 
Exogen, with a monopetuous corolla and central placen- 
tation. But 1 advocate naturftl-histoiy knowledge from 
this point of view, because it would lead us to seek the 
beauties of natural objects, instead of trusting to chance 
to force them on our attention. To a person uninstructed 
in natural history, his country or sea-side stroll is a walk 
through a gallery filled wiu wonderful works of art, 
nine-tenths of which have thdr faces turned to the wall. 
Teach him somethhm of natural history, and you place 
in his hands a catwogue of those which are wordi 
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tnixiing rotutd. Surely our innocent pleaences are not so 
abundant in this life, that we can afford to despise this 
or any other source of them. We diould fear being 
banished for our neglect to that limbo, \^hete the great 
Florentine tells us are those who, during this life, '* wept 
when they might be joyfuL** 

But I shafl be trespassing unwarrantably on your 
Idndncss, if 1 do not proceed at once to my last point— 
the time at which Physiological Science diould first form 
a part of the Curriculuzh of Education. 

The distinction between the teaching of the facts of a 
science as instruction, and the teaching it systematically 
as knowledge, has already been placed before you in a 
previous lecture : and it appears to me, that, as with 
other sciences, the common facts of Biology— the uses of 
parts of the body — ^tbe names and habits of the living 
creatures which sunoupd us — ^may be <taught with 
advantage to the youngert child. Indeed, the avidity of 
children for this kind of knowledge, and the comparative 
ease with which they retain it, is something quite 
marvellous. I doubt whether any toy would be so 
acceptable to youi^ children as a vivarium of the same 
kind as, but of course on a smaller scale than those 
admirable devices in the Zoological Oardena 
On the other hand, lystematic teaching in Biology 
cannot be attempted with success until the student has 
attained to a certain knowledm of physics and ch^istry : 
for though the phsenmnena <n life are de^dent neither 
on physical nor on chemical, but on vital ibrees, yet 
result in all amts of physical and chemical changes, 
which can only be ju<^;ed by their own lawn 
And now to sum up in a few wmds the condusions to 
which I hope you see reason to follow me. 

Biology needs no apolo(^ when she dmnands a place 
— ^and a prominent placc^in any scheme of education 
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worfiiy of the name. Leave out the jP!^io1o^cal 
sciences &om jom cuniculam, and yon launch 1h<^ 
student into the world, undisciplined in that scieno^ 
whose subject-matter would best develop his powers of 
observation ; ignorant of fscts oi the deepest importance 
for his own and others* welfare; blind to the richest 
sources of beauty in God’s creation ; and unprovided 
Mdth that belief in a living law, and an order maiufestiing 
itself in and throuch enmess change and variety, which 
might serve to che^ and moderate that phase or despair 
through which, if he take an earnest interest in sodal 
problems, he will assuredly sooner or later pass. 

Finally, one word for myself I have not hesitated to 
speak strongly where I have felt strongly ; and I am, but 
too conscious that the indicative and imperative moods 
have too often taken the place of the more becoming 
subjunctive hnd oonditionaL * I feel, therefore, how 
necessary it is to beg jrou to dhtget personality of 
liiw* who has thus venturi to addreto you, and to con- 
dder only the truth or error in': wluit has been said. 



ON THE STUDY OF ZOOLOGY. 


^^▲TURAL History is the name familiarly applied to the 
study of the properties of such natural bodies as mine- 
rals, plants, and animals ; the sciences ^hich embody 
the knowledge man has acquired upon these subjects 
are commonly termed Natural Sciences, in contradistinc- 
tion to other so-callcd "physical" sciences; and those 
who devote themselves especially to the pursuit of 
such sciences have been and are commonly termed 
" Naturalists." 

Linnceus was a naturalist in this wide sense, and his 
" Systems Natures " was a work upon natural history, in 
the broadest acceptation of the term ; in it, that great 
methodizing Sjjpirit embodied all that was known in his 
time of the distinctive characters of minerals, »ninni.]«, 
and plants. But the enormous stimulus which linneens 
|;ave to the investigation of nature soon rmidered it 
unposaible that any one man dionld write another 
“Systema Naturm," and extremely difficult for any one 
to become a naturalist such as Innneus was. 

Great as have been ibe advances made by all tiie three 
branches of sdenoe, of old induded under the title of 
' natural history, there can be no doubt that zoology and 
botany have grown in an enormously greater ratio than 
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mineralogr ; and bence, as I snpiposSt the name 
**imtuxal nistoTy” has gradually hewme more and morS' 
definitely attadhed to uiese ptominel^ divisions of the 
sulnect, and by ** naturalist" people have meant more 
ana more distinctly to imply a student of the structure 
and fnhctions of living bein^ 

However this may it is certain that the advance of 
knowledge has gradually widened the distance between 
mineralogy and its old associates, while it has drawn 
zoology and botany closer together ; so that of late years 
it has been found convenient (and indeed neccssaiy) to 
associate the sciences which dem with vitality and au its 
phenomena under the common head of ** biology and 
the biologists have come to repudiate any blood-relation* 
d}ip with their foster-brothers, the mineralogists. 

Certain broad laws have a general application through- 
out both the animal and the vegetable worlds, but the 
ground common to these kingdoms of nature is not of 
very wide extent; and the multiplicity of details is so 
great, that the student of living beings finds himself 
oblig^ to devote his attention exclusivdy either to the 
<me or the other. If he elects to study plants^ under 
any aspect, we know at once what to call him. He is a 
botanisl^ and his science is botany. But if the investi- 
gation of animal life bo his choice, the name generally 
applied to him will vary according to the land of 
animals he studies, or the particumr phsenomena of 
animal life to which ho confines his attention. If the 
study of man u his object, he is called an anatomist or 
a physiologist;;' or an ethnologist; but if be dissects 
animals, or examines into the mode in which their fime- 
tions are perfcHcmed, he is a compatative anatomist or 
comparatxye phyaiolo^st. If he toms his attentmn to 
fossil animal^ ho is a palmontolog^ If his mind is 
more particalaify direotM to the description specifii^ . 
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discriminatioii, das^cfttioii, aad diatribation ci anhnalt^ 
be is termed a zookigut 

For the purposes of &e present disootuse, however, I 
shall recognise none of these titles save the Ifist, which I 
shall em^oj as the equivalent of botan^t, and I shall 
use the term zool<^ as denoting the whole doctrine 
of animal life, in contradistinction to botany, which 
signifies the whole doetdne of vegetable life. 

Employed in this sense, zoology, like botany, is di- 
visible into three great but subordinate sciences, mor> 
phology, physiology, and distribution, each of which 
may, to a very great extent, be studied independmitly 
of we other. 

Zoological moipholcgy is the doctrine of animal form 
or structure. Anatomy is one of its branches ; develop- 
ment is another; while clasrification is the expression 
of the relations which different animals bear to one 
another, in respect of their anatomy and their deveh^ 
ment 

Zoological distribution is the study of animak in 
relation to the terrestrial conditions which obtain now, 
or have obtuiued at any previous epoch of the earth's 
history. 

Zoological phyriology, lastly, is the doctrine of the 
functions or actions of animals. It regards animal bodies 
as machines impelled by certain forces, and performing 
an amount of wcwk which can be expressed in temhi m 
the ordinary forces of nature. final object of phy- 
sblogy is to deduce the facts of morphology, on the one 
band, and those of ^Usteibution on the owa, ficom the 
laws of the molecular f<^;ces of matter. 

Such is the scope of zoology. But if I were to content 
myself with the mmneiatioa of these d^ definitioD^ I 
should ill exemplify that method oi teaching this branch 
of physical science^ which it is my chi^ boanesa tor 
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uigbt to teoommend. Let os tma away then fix>m 
abstract definitions. Let us take some concrete living 
thing, some animi^ the commoner ^ better, and let us 
see now the application of commoirjensc and common 
logic to the obvious fiicts it presents^ inevitably leads us 
into all these branches of zoological science. 

I have before mo a lobster. When 1 examine it, what 
appears to be the moat striking character it presents? 
Why, I observe that this part which we call tne tail of 
the lobster, is made up of six distinct hard rings and a 
seventh terminal piece. . If I separate one of the middle 
rings, say the third, 1 find it carries upon its under sur- 
face a pair of limbs or appendages, each of which con- 
sists of a stalk and two terminal pieces. So that 1 can 
represent a transverse section of the ring and its appen- 
dages upon the diagram board in this way. 

If [ now take the fourth ring I find it has the same 
structure, and so have the fifth and the second ; so that, 
in each of these divisions of the tail, I find parts which 
correspond with one another, a ring and two appendages ; 
and in each appendage a stalk and two end pieces. 
These corresponding parte are called, in the technical 
language of anatomy, “homologous parte.” Tlic ring 
of the third division is the “homologue” of the ring 
of the fifth, the appenda^ of the former is the homo- 
lognc of the appendage of thp latter. And, as each 
division exhibits corresponding parts in corresponding 
places, we say that all the divisions are constructed upon 
the same plan. ’ But now let us consider the sixth di- 
vision. It is similar to, and yet different from, the 
others. The ring is essentially the same as in the other 
divisions ; but tne appendages look at first os if they 
were very different; and yet when we regard them 
closely, what do we findt A stalk and two te^inal 
divisionia^ exactly as ip the others, but the stalk is very 

H 
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sliort and very tbict, the tcminal divisions aite very 
broad and ilac, and oua of them is divided into two 
pieces. 

I may say, therefore, that the sixth segment is like the 
others in plan, but that it is modified in its details. 

The first segment is like the others, so far os its ring is 
concerned, and though its appendages differ from any of 
those yet examined in the simplicity of their structui'c, 
parts corresponding with the stem and one of the divi- 
sions of the appendams of the other segments con be 
readily discerned in them. 

- Thus it appears that the lobster’s tail is composed of 
a scriee of segments which are fundamentally similar, 
though each presents peculiar modifications of the plan 
common to all. Lut when 1 turn to the fore part of the 
body I see, at first, nothing but a great shield-like shell, 
called technically the “ carapace,” ending in front in a 
sharp spine, on either side of which are the curious com- 
pound eyes, set upon the ends of stout moveable stalks. 
Behind these, on the under side of the body, are two 
pairs of long feelers, or autennse, followed by six pairs of 
jaws, folded against one another over the mouth, and 
live pairs of legs, the foi'cmost of these being the great 
pinchers, or claws, of the lobster. 

It looks, at first, a little hopeless to attempt to find in 
tills complex mass a series of rings, each with its pair of 
appendages, such as I have shown you in the abdomen, 
and yet it is not difficult to demonstrate their existence. 
Strip off the legs, and you will find that each pair is 
attached to a very definite segment of the under wall 
of the body ; hut these 'Segments, instead of being the 
lower parts of free rings, as in the tail, are such parts of 
rings which are all solidljr united and bound toother ; 
and the like is true of the jaws, the feelers, and we eye- 
stalks. every pair of which is borne upon its own special 
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segment Thus the conclusion is gradually forced upon 
us, that the body of the lobster is composed of as many 
rings as there are pairs of appendages, namely, twenty 
in all, but that the six hindmost rin|^ remain free and 
moveable, while the fourteen &ont rings become firmly 
soldered together, their backs forming one continuous 
shield — ^the carapace. 

Unity of plan, diverrity in execution, is the lesson 
taught by the study of Ihe rings of the bodv, and the 
same instruction is given still more emphatically by tilie 
appendagea If I examine the outermost jaw I find it 
consists of three distinct portions, an inner, 'a middle, 
and an outer, mounted upon a common stem ; and if 1 
compare this jaw with the legs behind it, or the jaws in 
front of it, I find it quite ea&y to see, that, in the legs, it 
is the part of the appendage which correspends with the 
inner division, which becomes modified into what we 
know familiarly as the “ leg,” while the middle division 
ilisappears, and the outer division is hidden under the 
carapace. Nor is it more difiicult to discern that, in the 
appendages of the tail, the middle division appears 
again wd the outer vanishes ; while, on the other hand, 
in the foremost jaw, the so-called mandible, the inner 
division only is left ; and, in the same way, the parts (»f 
tlic feelers and of the eye-stalks can be identified with 
those of the legs and iaws. ' • 

But whither does all this tend ? To the very remark- 
able conclusion that a unity of plan, of the stime kind os 
that discoverable in the tail or abdomen of the Iol)8tcr, 
pervades the whole organization of its skeleton, so that 
I can return to the diagram representing any one of the 
rings of the toil, which I drew upon the board, and by 
adding a third ^vision to each appendage,' 1 can use it 
as a sent of scheme (ir plan of any ring of the body. I 
can give names to aH the parts of that figure, and th^ 
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if I take any segment of the body of the lobster, I can 
point, out to you exactly, what modification the general 
plan has undergone in that particular se^ent; what 
part has remained moveable, and what has Income fixed 
to another ; what has been excessively developed and 
motamovi hosed, and what has been suppressed. 

But 1 imagine 1 hear the question, How is all this to 
be tested ? No doubt it is a pretty and ingenious way 
of looking at the structure of any animal, but is it any- 
thing more ? Does Nature acknowledge, in any deeper 
way, this unity of plan wc seem to trace ? ^ 

The objection suggested by these questions is a very 
valid and important one, and morphology was in an 
unsound state, so long as it rested upon the mere percep- 
tion of the analogies which obtain between fully formed 
parts. The unchecked ingenuity of speculative anato- 
mists proved itself fully competent to spin any number 
of contradictory hypotheses out of the same facts, and 
endless* morphologic:)! dreams threatened to supplant 
scientific theory. 

Hapjiily, however, there is a criterion of morpho- 
logical truth, and a sure test of all homologi»'s. Our 
lobster has not always been what we see it ; it was once 
an egg, a semifluid mass of yolk, not so big as a pin’s 
head, contained in a transparent membrane, and exhi- 
biting not the least trace of any one of thost> organs, 
whose multiplicity and complexity, in the adult, are so 
surpris'mg. After a time a delicate patch of cellular 
membrane appeared upon cme face of this yolk, and that 
patch was the foundation of the whole creature, the clay 
out of which it would be 'moulded. Gradually investing 
the yolk, it became subdivided by transverse constric- 
tions into segments, the forerunners of the rings of the 
body. Upon the ventral surface of each of the rings 
thus sketched out, a pair of bed-like prominences made 
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their appeEurance — the rudiments of the appendages of 
the ring. At first, all the appendages were alike, but, as- 
they grew, most of them o^ame distinguished into a 
stem and two terminal divisions, to which, in the middle 
part of the body, was added a third outer division ; and 
it was only at a later period, that by the modification, or 
absorption, of certain of these, primitive constituents, the 
limbs acquired their perfect form. 

Thus the study of development proves that the doc- 
trine of unity of plan is not merely a fancy, that it is 
not merely one way of looking at the matter, but that it 
is the expression of deep-seated natural facts. The legs 
and jaws of the lobster may not merely be regarded as 
modifications of a common typo, — in fact and in nature 
they are so, — tlie leg and the jaw of the young animal 
being, at first, indistinguishable. 

Tlicsc are wonderful truths, the more so because the 
zoologist finds them to bo of universal application. The 
investigation of a polype, of a snail, of a fish, of a horse, 
or of a man, would have led us, though by a less easy 
path, perhaps, to exactly the some point. Unity of plan 
everywhere lies hidden under the mask of diversity of 
structure — the complex is everywhere evolved out of the 
simple. Eve^ animal has at first the form of an egg, 
and every animal and every organic part, in reaching its 
adult state, passes through cofimitions common to other 
animals and other adult parts; and this leads me to 
another point. I have hitherto spoken as if the lobster 
were alone in the world, but, as I need hardly remind 
you, there arc myriads of other animal organisms. Of 
these, some, such as men, horses, birds, fishes, snails, 
dugs, oysters, corals, and sponges, are not in the least 
like the lobster. But other animals, though they may 
difier a good deal from the lobster, are yet either very 
Ukc it, or are like something .that is like it. The cray 
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fish, the rock lobster, and the prawn, and the shrimp, for 
example, however different, are yet so like lobsters, that 
a child would group them as of the lobster kind, in con- 
tradistinction to snails and slugs ; and th^ last again 
would form a kind by themselves, in contradistinction to 
COW'S, horses, and sheep, the cattle kind. 

But this spontaneous grouping into " kinds’' is the 
first essay of the human mind at classification, or the 
calling by a common name of those things that are 
alike, and the arranging them in such a manner as best 
to suggest the sum of their likenesses and unlikenesses 
to other things. 

Those kinds which include no other subdivisions than 
the sexes, or various breeds, are called, in technical 
language, species. The English lobster is a species, 
our Cray fish is another, our prawn is another. In other 
countries, however, there are lobsters, cray fishj and 
prawns, very like ours, and yet presenting sufficient 
differences to deserve distinction. Naturalists, therefore, 
express this resemblance and this diversity by grouping 
them as distinct species of the same “ genus.” But the 
lobster and the cruy-fish, though belonging to distinct 
genera, have many features in common, and hence are 
grouped together in on assemblage which is called a 
family. More distant resemblances connect the lobster 
with the prawn and the crab, which are expressed by 
putting all these into the same order. Again, more 
remote, but still very deifinite. resemblnaces unite the 
lobster with the woodlouse, the king crab^ the water- 
flea, and the barnacle, and separate them from all other 
animals ; whence they collectively constitute the larger 
group, <Hr dass, Crustacea. But the Crustacea exhibit 
many peculiar features in common with insects, spiders, 
and centipedes, so that these are grouped into the still 
larger assemblage or province ” Arlicudata ; and, finally. 
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the relations which these have to wonue and othet lower 
animals, are expressed by combining the whole vast 
aggregate into the sub-kingdom of AnnuhscL 

If 1 had worked my way from a sponge instead of a 
lobster, 1 should have found it associated, by like ties, 
with a great number of other animals into the sub- 
kingdom Protoxoa; if 1 hod selected a fresh-water 
polype or a coral, the members of what naturalists 
term the sub-kingdom C'erZentemto would have grouped 
themselves around my ty^; hod a snail been chosen, 
the inhabitants of all uuiv£dvo and bivalve^ land and 
water, shells, the Lamp shells the squids, and the sea- 
mat would have gradually linked themselves on to it as 
members of the same sub-kingdom of Mollmoa; and 
finally, starting fr'om man, I should have been compelled 
to admit first, the ape, the ra^ the horse, the dog, into 
the same class; and then the bird, the crocodile, the 
turtle, the frrog, and the fish, into the some sub-kingdom 
of Vertehrata. 

And if 1 had followed out all these various lines of 
classification fully, 1 should discover in the end that 
there was no animal, either recent or fossil, which did 
not at once fall into one or other of these sub-kingdoms. 
In other word^ every animal is organized upon one or 
other of the five, or more, plans, whose existence renders 
our classification possible. And so definitely and pre- 
cisely marked is me structuro'^of each animal, that, in 
the present state of our knowledge, there is not the least 
evidence to prove ,that a form, in the slightest degree 
transitional between any of the two groups Vertehrata, 
Annulom, MoUusca, and CcBlent&rata, cither exists, or 
has existed, during that period of the earth’s history 
which is recorded by the geologist Nevertheless, you 
must not for a moment suppose^ because no sudi 
transitional forms are known, that the members of 




104 Strnurns, anb l^bietoa. [vx 

the fcub-kingdoms are disconnected from, or indepen- 
dent of, one another. On the contrary, in their earliest 
condition they arc all alike, and the primordial germs 
of a man, a dog, a bird, a fish, a beetle, a snail, and 
a polype arc, in no essential structural respect^ dis- 
tinguishable. 

In this broad sense, it may with truth be said, that 
all liAring animals, and all those dead creations v^hich 
geolog)' reveals, are bound together by an all-pervading 
unity of organization, of the Same character, though not 
cqu^ in degree, to tWt which enables us to discern one 
and the same plan amidst the twenty different segments 
of a lobster’s body. Truly it has been said, that to a 
clear eye the smallest fact is a window through 'which 
the Infinite may be seen. 

Turning from these purely moiphological considera- 
tions, let us now examine into the manner in which the 
attentive study of the lobster impels us into other lines 
of research. 

Lobsters arc found in all the European seas ; but ou 
the opposite shores of the Atlantic and in the seas of 
the southern hemisphere they do not exist. They are, 
however, represented in these regions by very closely 
allied, but distinct forms — the Hemamu, Americanus 
and the ITomarus Capeusis : so that W'e may say that 
the European has one species of Uomarsu ; the 
American, another; the African, another; and thus 
the remiU'kable facts of geographical distribution begin 
to dawn uj)on ua 

Again, if -we examine the contents of the earth’s crust, 
we »iall find in the latter of those deposits, which have 
served as the g^at burying grounds of past ages, num- 
berless lobster-like animals, but none so similar to our 
living lobster as to make zoologists sure that they be- 
Ipnged even to the same genus. If we go still further 
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back in time, we discover, in the oldest rocks of all, '^e 
remains of animals, constructed on the same general 
plan as the lobster, and belonging to the same greatr 
group of Ci-ustacea; but for the toost part “totally 
different from the lobster, and indeed from any other 
living form of crustacean ; and thus we gain a notion of 
that successive change of the animal population of the 
glo^«e, in post ages, which is the most striking &ct 
revealed by geology. 

Consider, now, where our inquiries have led us. We 
studied our type morphologically, when we determined 
its anatomy mid its development, and when comparing 
it. in these, respects, with other animals, we made out its 
place in a system of classification. If we were to 
examijie every animal in a similar manner, we should 
establish a complete body of zoological moqihology. 

Again, we investigated the distribution of our type in 
space find in.time, and, if the like ha<l been done with 
every animal, the sciences of geographical and geological 
li.«tribution would have attained their limit. 

But you will observe one remarkable circumstance, 
that, up to this point, the question of the life of these 
organisms has not come under consideration. Morpho- 
logy' and distribution might be studied almost as well, if 
animals and plants were a peculiar kind of crystals, and 
po.^es8ed none of those functions which distinguish living 
bluings so remarkably. But t^ic facts of morphology and 
distribution have to be accounted for, and the science, 
whose aim it is to account for them, is Physiology. 

Let us return to our lobster once more. If we watched 
the ^xeature in its native element, we should see it climb- 
ing actively the submerged rocks, among which it delights 
to live, by means of its strong legs ; or swimming by 
powerful strokes of its great tail, the appendages _ of 
whose sixth joint are spread out into a broad fan-like 
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propeller: seize it, and it will show you that its great 
claws are no mean weapons of offence ; suspe id a piece 
of carrion among its haunts, and it wiU greedily devour 
it, tearing and crushing the flesh by mcans^of its multi- 
tudinous jaws. 

Suppose that we had known nothing of the lobster 
but as on inert mass, an organic crystal, if 1 may use the 
phrase, and that we could suddenly see it exerting all 
these powers, what wonderful new ideas and new ques- 
tions would arise in our minds 1 The great new question 
would be, “ How does all this take place ? ” the chief new 
idea would be, the idea of adaptation to purpose, — ^thc 
notion, that the constituents of animal b^es are not 
mere uncoimected parts, but organs working together to 
an end. Let us consider the tail of the lobster again 
from this point of view. Morphology has taught us 
that it is a series of segments composed of homologous 
ports, which undergo various modifications — ^beneath 
and through which a common plan of formation is dis- 
cernible. But if 1 look at the same part physiologically, 
1 see that it is a most beautifully constructed organ of 
locomotion, by means of which the animal can swiftly 
propel itself either backwards or forwards. 

But how is this remarkable propulsive machine made 
to perform its functions ? llf I were suddenly to kiU one 
of these animals and to take out all the soft parte, 1 
should find the shell to be pmfectiy inert, to l^ve no 
more power of moving itself then is possessed by the 
machinery of a mill, when disconnected £rom its steam- 
engine or water- wheel But if 1 were to open it, and 
take out the viscera only, leaving the white fi^h, I 
should perceive that the lobster could bend and extend 
its toil as wdOl as before. If I were to cut off the toil, ] 
should cease to find any spontaneous motion in it; but 
on pinching any portion of the flesh, 1 should ob^rve 
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that it underwent a very curious change — each fibre be- 
coming shorter and thicker. this act of contraction, 
as it is termed, the parts to which the ends of the fibre 
^ attached ar^ df course, approximated ; and accord- 
ing to the relations of their points of attachment to the 
centres of motion of the different rings, the bending or 
the extension of the tail results. Close observation of 
the newly-opened lobster would soon show that all its 
movements are duo to the same cause — the shortening 
and thickening of these fleshy fibres, which are tedbni- 
cally called musclca 

Here, then, is a capital fact. The movements of the 
lobster are due to muscular contractility. But why does 
a muscle contract at one time and not at another 1 Why 
docs one whole group of muscles contract when the 
lobster wishes to extend his tail, and another group 
when he desires to bend it? What is it originates, 
directs, and controls the motive power? 

Experiment, the great instrument for the ascertain- 
ment of truth in phydeal science, answers this question 
for us. In the head of the lobster there lies a small 
mass of that peculiar tissue which is known as nervous 
substanca Cords of similar matter connect this brain 
of the lobster, directly or indirectly, with the muscles. 
Now, if these communicating cords are cut, the brain 
remaining entire, the power of exerting what we call 
volimtaiy motion in the parte Tbelow the section is de- 
stroyed ; and on the other hand, ifi the cords remaining 
entire, the brain mass be destroyed, the same voluntary 
inobflity is equally lost Whence the inevitable conclu- 
sion is, that the TOwer of originating these motions resides 
in the brain, and is propagated along the nervous corda 

In the high» anim^ the phaenomcna which attend 
this transmission have been investigated, and the exer- 
tion of tho peculiar eneigy which resides in the nerves 
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has been found to be accompanied by a disturbance of 
the electrical state of their molecules. 

If we could exactly estimate the signification of this 
disturbance ; if we could obtain the value of a given 
exertion of nerve force by determining the quantity of 
electricity, or of heat, of which it is the equivalent ; if 
we could asscertain upon what arrangement, or other 
condition of the molecules of matter, the manifestation of 
the nervous and muscular energies depends, (and doubt- 
less science will some day or other ascertain these points,) 
physiologists would have attained tlicir ultimate goal in 
this direction ; they would have determined the relation 
of the motive force of animals to the other forms of force 
found in nature ; and if the same process had been sue* 
cossfully performed for all the operations which are 
carried on in, and by, the animal frame, physiology 
would be perfect, and the facts ci morphology and 
distribution would be deducible from the laws which 
physiologists had established, combined with those deter- 
mining the condition of the surrounding imiverse. 

There is not a fragment of the organism of this humble 
animal, whose study would not lead us into regions of 
thought as large as those which I have briefiy opened 
up to you ; but what I have been saj-ing, I trust, has not 
only enabled you to form a conception of the scope and 
purport of soology, but has given you an imperfect 
example of the manner in which, in my opinion, that 
science, or indeed any physical science, may be best 
taught. The great matter is, to make teaching real aud 
practical, by fixing tiie attention of the student on par- 
ticular facts ; but at the same time it should be rendered 
broad and comprehensive, constant reference to the 
generalizations of which tdl particular facts are illustra- 
tions. The lobster has served as a t}^ of the whole 
animal kingdom, aud its anatomy and phyaiplogy have 
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illustrated for us some of iJie greatest trutbs of biology. 
The student who has once seen for himself the facts 
which I have described, has had their relations explained"" 
to him, and has clearly comprehended them, has, so far, 
a knowledge of zoology, which is real and genuine, how- 
ever limited it may be, and which is worth more than all 
the mere reading knowledge of the science he could ever 
acquire. His zoological imormation is, so far, knowledge 
tmd not mere hearsay. 

And if it were my business to fit you for the certificate 
in zoological science granted by this department, I 
should pursue a course precisely similar in principle 
to that which I have taken to-night I should select a 
fresh-water sponge, a frcsh-watcr polype or a Oyanq;a, 
a fresh-water mussel, a lobster, a fowl, as types of the 
five primary divisions of the animal kingdom. I should 
explain their structure very fully, and show how each 
illustrated the great principles of zoology. Having 
gone very carefully and fully over this ground, I should 
feci that you had a safe foundation, and 1 should then 
take you in the same way, but less minutely, over 
similiU'ly selected illu.strativc types of the classes ; and 
then I should direct your attention to the special forms 
enumerated under the head of types, in this syllabus, 
iind to the other facts there mentioned. 

That would, speaking genci^ly, he my plan. But I 
have^ undertaken to explain to* you the best mode oi 
aemiiring and communicating a knowledge of zoology, 
ana ^ you may therefore faiirly ask me for a more 
detailed and precise account of the manner in which 
1 should propose to furnish you with the information 1 
referto. 

^ My own impression is, that the h(;st model for all 
kinds of training in physical science is that afforded 
by the method of teaching anatomy, in use in the 
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medical schools This method consists of three dements 
— ^lectures, demonstrations, and ezaminationa 

The object of lectures is, in the first place, to awaken 
the attention and excite the enthusiasm of* the student ; 
and this, 1 am sure, may be effected to a far enmter 
extent by the oral discourse and by the personal inluence 
of a respected teacher than in any other way. Secondly, 
lectures have the double use of guiding the student 
to the salient points of a subject, and at the same 
time fbrciQg him to attend to the whole of it, and not 
merely - to'that part which takes his fancy. And lastly, 
lectures afford the student the opportunity of seeking 
explanations of those difficulties which will, and indeed 
ought to, arise in t^e course of his studies. 

But for a 'student to derive the utmost possible value 
fix>m lectures, several precautions are needful. 

I h&ve a strong impression that the better a discourse 
is, as an oration,nhe worsh it is as a lecture. The flow 
of the discourse carries you on without proper atten- 
tion to its sense; you <w>p a word or a phrase, you 
lose the exact meaning for a moment, and while you 
strive to recover yourself, the speaker has passed on 
to something else. 

The practice I have adopted of late years, in lecturing 
to students, is to condense the substance of the hour’s 
discourse into a fbw ‘dry propositional which axe read 
slowly and taken do\m firom dictation; the reading of 
each being followed oy a ime comment^, expanding 
and illustrating the proposition, explaining terms, and 
removing any difficMUties that may be attackable in 
tiiat way, by diagrams mode roughly, and seen to 
grow under the lecturers hand. In this manner yon, 
at any mte, insure the co-operation of the student to 
a certain extent He cannot leave the lecture-room 
entirely empty if the taking of notes is enforced ; and 
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a student must be preternaturally dull and mccbanieai, 
if ho can takes notes and hear them properly explained,^ 
and yet learn notliing.- 

What books shall I read? is a question constantly 
put by the student to the teacher. My reply usually is, 
“ None : write your notes out carefully and fully ; strive 
to understand them thoroughly ; come to me for the 
explanation of anything you cannot understand; and 
1 would rather you did not distract your mind by 
reading.” A properly composed course of lectures 
ought to contain fully as much matter as a student 
can assimilate in the time occupied by its delivery ; and 
the teacher should always recollect that his business is 
to feed, and not to cram tho intellect. Indeed, 1 believe 
that a student who gains from a course of lectures 
the simple habit of concentrating his attention upon 
a definitely limited serieij of facts, until they are 
thoroughly mastered, has made a step of immeasurable 
importance. 

But, however good lectures may be, and however 
extensive the course of reading by which they are 
followed up, they are but accessories to the great in- 
strument of scientific teaching— demonstration. If I 
insist unwcnriedly, nay fanaticr^y, upon the importance 
of physical science as an educational agent, it is because 
the study of any branch of science, if pro 2 )crly conducted, 
appears to me to fill up a Void' left by all other means 
of education. I have the greatest respect and love for 
literature ; nothing would grieve me more than to see 
literary training other than a very prominent branch of 
education: indeed, 1 wish that rem literary discipline 
were far more attended to than it is ; but I cannot 
shut my eyes to the fact, that there is a vast difference 
between men who have had a purely literary, and those 
who have hud a sound scientific, training. 
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Seeking for the cause of this difTerence, I imagine T 
can find it in the fac^ that, in the world of letters, 
learning and knowledge are one, and books are the 
source of lK>th ; whereas in science, as in Jife, learning, 
and knowledge are distinct, and the study of things, 
and not of books, is the source of the latter. 

All that literature has to bestow may be obtained 
by reading and W practical exercise in writing and 
in speaking ; but I do not exaggerate when I say, that 
none of the best gifts of science are to be won by these 
moans. On the contrary, the great benefit which a 
scientific education bestows, whether as training or as 
knowledge, is dependent upon the extent to whicli the 
mind of the student is brought into immediate contact 
wnth facts — upon the degree to which he learns the 
habit of appealing directly to Nature, and of acquiring 
through his senses concrete images of those properties 
of things, which are, and always will be, but approxi- 
matively expressed in human language. Our way of 
looking at Nature, and of speaking about her, varies 
from year to year ; but a fact once seen, a relation of 
cause and effect, once demonstratively apprehended, are 
}>os8ossion3 which neither change nor pass away, but, 
on the contrary, form fixed centics, about v hioh otlrer 
truths aggregate by natural affinity. 

Therefore, the great business of the scientific teacher 
is, to imprint the fundamental, irrefragable facts of his 
science, not only by words upon the mind, but by 
sensible impressions upon the eye, and ear, and touch 
of tlie student, in so complete a manner, that every 
term used, or latv enunciated, should afterwards call 
up vivid images of the particular structural, or other, 
facts which furnished the demonstration of the law, or 
the illustration of the term. 

Now this important operation can <mly be achieved 
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constant demonstotion, whidi may take place to 
a certain imperfect extent dniing a lector^ but vrbioh 
ought also to be carried on indepradently, and whiclT 
'riiould be addresMd to each individual student, the 
teacher endeavouring not so much to show a thing to 
the learner, as to m^e him see it for himself. 

I am weU aware that there are great practical difGicul- 
tiea in the way of effectual zoological demonstrationB. 
The dissection of animals is not altogether pleasant, 
and requires much time; nor is it eai^ to secure an 
adequate supply of the n^fiil specimens. The botanist 
has nere a great advantage; his specimens are easily 
obtained, are clean and wholesome, and can be dissected 
in a private house as well as anywhere else; and 
hence, I believe, the fact, that botany is so much 
more teadUy and better taught than its sister science. 
But, b^ it difficult or be it eaty, if zoological science 
is to be properly studied, demonstration, and, con- 
sequently, direction, must be had. Without it, no 
man can have a r^y sound knowledge of animal 
organization. 

A good deal may be done, however, without actual 
dissection on the student’s part, by demonstration upon 
specimens and preparations ; and in all {srobability it 
would not be very difficult, were the demand sufficient, 
to organize collections of such objects, sufficient far all 
the purposes of elementaiy tehching, at a comparatively 
cheap rate. Even without these, much might be effepted, 
if the zoological collections, which are open to the 
public, were arranged according to what has been 
termed the **typical principle that is to say, if the 

r imens expo^ to public view were so selected, that 
puUic could learn something from them, instead 
of being, as at present^ m^rdy confused ^keir mul- 
tiplicity. For example, tiie grand oniithol<gical gallery 
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at l&e British Museum omtains between two and thsee 
thousand species of birds, and atunetimes five or six 
specimens of a spcciea lliej are veiv pretty to look 
at^ and some of the cases are, indeed sjdendid; but* 
I will undertake to say, that no man but a professed 
ornithologist has ever gathered much information ficom 
the collection. Certainty, no one of the tens of thousands 
of the general public who have walked through tiiat 
gallery ever knew more about the essential pecimarities 
of birds when he left the gallery, than when he mitered 
it But i^ somewhere in that vast hall, there were a' 
few preparations, exemplifying the leading structural 
peculiarities and the mode of ^velopment of a common 
fowl; if the types of the genera, the leading modifi-. 
cations in the skeleton, in the plumage at various ages, 
in the mode of nidification, and the like, among Inrds, 
were displayed; and if the other specimmiB were put 
away in a place where the men of science, to whom 
they are alone useful, could have £ree access to them, 

1 can conceive that this collection might become a 
great instrument of scientific education. 

The last implement of the teacher to which 1 have 
adverted is examination-^ means of education now so 
thoroughly understood that I need hardly enlarge upon 
it. 1 nold that both written and oral examinations 
ore indispensable, and, by requiring the description 
of specimens, they may be made to supplmnent 
demonstration. 

Shch is the fullest reply the time at my disposal 
will allow me to give to the question — ^how may a know- 
ledge of zoology be best acquired and communicated ? 

But there is a previous question which npy be moved, 
and which, in fact^ I know many are inclined to move. 
It is the ^piestion, why should training masters be 
encouraged to acquire a knowledge of this, or aqy other 
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braneb of physical acience? 'What is the use, it is said, 
ot atteiiq>ting to mahe physical science a branch of- 
ptimai^ education ! Is it not probable that teachers, 
m pursuing such studies, udU be led astray from Ae 
acquirement of more in^rtant but less attractive 
knowledge? And, even if they can learn something 
qf sdence without prejudice to their useMnesi^ what 
is the good of their attempting to instil that knowledge 
into boys whose real business is the acquisition of 
reading, writing, and arithmetic? 

Those questions are, and will be, very commonly 
a^ed, for they arise from that profound igncxrance of 
the value and true position of physical science, which 
infests the minds of the most highly educated atid 
intelligent classes of the community. But if I did not 
feel well assured that they ate capable of being easily 
and satisfactorily answetra ; that they have b^ an- 
swered over and over again; and that the time will 
come when men of liberal education will blush to raise 
such questions, — I should be ashamed of my position 
here to-night Without doubt, it is your great and very 
important function to carry out element^ education ; 
without question, anything that should interfere with 
the faithful fulfilment of that duty on your part would 
be a great evil ; and if I thought that your acquirement 
of the elements of physical science, and your communi- 
cation, of those elements to your pupils, involved any 
sort interference with your proper duties, I should 
be the first person to protest against your being en- 
couraged to do anvthing of the kind. 

But is it true tut the acquisition of such a know- 
ledge* of science as is proposed, and the communication 
fj£ that knowledge, am calculated to weaken your use- 
fulness? Or may 1 lurt rather ask, is it possible for you 
to discharge your functkms properly without these aids ? 
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What is the purpose of primary intellectaal ednca- 
tion ? I apprehend that its first object is to train tiie 
young in the use of those tools wherewith men extract 
knowledge from the ever-shifring succession of phseno* 
mena which pass before their eyes ; and that its second 
object is to inform them of the fundamental laws which 
have been found by experience to govern the course of 
things, so that th^ may not be turned out into the 
world naked, defenceless, and a prey to the events they 
might control 

A boy is taught to read his own and other languages, 
in order that he may have access to infinitely wider 
stores of knowledge than could ever be opened to him 
by oral intercourse with his fdlow men ; he learns to 
write, that his means of communication with the rest of 
mankind may be indefinitely enlarged, and that he may 
record and store np the Imowledge he acquires. He 
is taught elementary mathematics, that he may under- 
stand all those relations of number and form, upon 
which the transactions of men, associated in complicated 
societies, are buili^ and that he may have some practice 
in deductive reasoning. 

All these operations of reading, writing, and ciphering, 
are intellectaal tools, whose use ^ould, before all things, 
bo learned, and learned thoroughly ; so that the youth 
may be enabled to make his life that which it ought to 
be, a continual progress in learning and in wisdom. 

But, in addition, primary education endeavours to fit 
a boy out with a certain equipment of positive know- 
ledge He is taught the great laws of moralily; the 
religion of his scut ; so much history and geomphy as 
will tell him where the great countries of we world 
are, what they are, and how they have become what 
th^ are. 

Without doubt all these are most fitting and ex- 
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cellent things to teach a boy ; I should be Tcry sony 
to omit any of ^em firom any scheme of primary in- 
tellectuid education. The system is excellent, so for as 
it 0)68. 

But if I regard it closely, a curious reflection arisea 
I suppose that, fifteen hundred years i^, the child of 
any well-to-do Roman citizen was taught just these 
same thinm ; reading and writing in his own, and, jper- 
ha^ the Greek tongue ; tire elements of mathematics; 
and the religion, morali^, history, and geography cur* 
^t in his time. Furthermore, I do not think I err 
in affirming, that, if such a Christian Roman boy, who 
had finished his education, could be transplanted into 
one of our public schools, and pass through its course of 
instruction, he would not meet with a single unfamiliar 
line of thought; amidst all the new facts he wduld 
have to learn, not one would suggest a different mode 
of regarding the universe from that current in his 
own time. 

And yet surely there is some great difference between 
the civilization of the fourth century and that of the 
nineteenth, and still more between the intellectual habits 
and tone of thought of that day and this ? 

And what has made this Terence ? I answer fcar- 
le^y, — The prodigious development of physical science 
within the last two centuries. 

Modem civilization rests upon physical science ; take 
away her gifts to our own country, and our position 
among the letting nations the world is gone to- 
morrow ; for it is physical science only, that makes 
intelligence and moral energy sponger t.ba.n brute force. 

The whole of modem thought is steeped in science ; it 
has made its way into the works of our best poeti^ and 
even the nwre n^ of letters, who affects to ignore and 
deq>ise science, is .unconsciously impregnated with her 
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spirit, and indebted for his best products to her meihods. 
1 believe that the greatest inteUectnal revolntioB man- 
kind has yet seen is no^ slowly taking place b^ her 
agency. She is teaching the world that the ultimate 
court of appeal is observation and ezperuneMt, and not 
authority ; she is teaching it to estimate the value of 
evidence ; she is creating a firm and livii^ faith in the 
existence of immutable moral and {diysical laws, perfect 
obedience to which is the hig^iest pocmUe aim of an 
intelligent being. 

But of all this your dd stereotyped educa- 

tion takes no note^ Phyucal science, its methods, its 
problems, and its difficulties will meet the poorest boy 
at every turn, and yet we educate him in such a manner 
that he shall enter we world as ignorant of the existence 
of the methods and facts of science as the day he was 
bom. The modem world is full of artillery ; and we 
turn out our children to do battle in it, equipped with 
the shield and sword of an ancient gladiator. 

Posterity will cry shame on us if we do not remedy 
this deplorable state of things. Nay, if we live twenty 
years longer, our own consciences wffi cry shame on us. 

It is my firm conviction that the only way to remedy 
it is, to make the elements of physical science an intwial 
part of primary education. I have endeavoured to show 
you how that may be done for that branch of science 
which it is my business to pursue ; and 1 can but add, 
that I should look upon the day when every schdol- 
inaster throughout this land was a cmtxe of genuine^ 
however mdimentary, seientifie knowledge, as an epodi 
in the history of the country. 

But let me entreat you to remember my last words. 
Addressing myself to yon, as teachers^ I would say, mere 
book learning in physioal science is a sham and a 
delusion — what you teach, unless you wish to be impos- 
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tors, that yon must first know; and real knowledge in 
science means personal acquaintance with the facts, be 
they few or many.' 

»» 

* It bas been enggeated to tne that ibene words may be taben to Implr 
a disooara^ment on my part of any sort of soientiAo instruction whion 
does not give an acquaintance with the fiiots at first band. But this is 
not my meaning. The ideal of soientiflo teaching is, no doub^ a system 
by which the scholar eeea every fkot for himself, and the teacher supplies 
omy the explanations. Girouinmanoes, however, do not often allow or the 
attainment of that ideal, and we must put up with the next best ^ystein^ 
one in which the scholar takes a good deal on trust from a teacher, who, 
knowing the facts by his own knowledge, can describe them with so much 
vividness as to enable his audimice to form cw potent ideas oonceming 
them. The system which I repudiate is that mioh allows teaohers who 
have not come into direct contart with the leading facta of aaoienoe to pass 
their second-hand informaiion on. The aoientifto virus, like vaooine ^yimb. 
if passed through too long a suooession of organisms, will lose all its eflbet 
in proteotiog the young against the inteUectuslepideinicB to which tbdy are 
exposed. 
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ON THE PHYSICAL BASIS OF LIFE.' 

In ordor to inalce the title of this discourse generally 
intelligible, I have translated the term “Protoplasixi," 
which is the scientific name of the substance of which I 
am about to speak, by the words “the physietd basis of 
life.*' 1 suppose that, to many, the idea that there is 
such a thing as a physical basi.-^, or matter, of life may 
be novel — so widely spread is the conception of life as a 
something which works through matter, but is independent 
of it ; and even those who are aware that matter and 
life are inseparably connected, may not be prepared for 
the conclusion plainly su^ested by the phrase, **ihe 
physical basis or matter of ufe,” that there is some one 
kind of matter which is common to aU living beings, 
and that their endless diversities arc bound together by 
a physical, as well as on ideal, unity. In fact, when first 

> The eiibetanoe of this paper was oontaioed in a Hisooume wbioh mm 
delivered in JEdiubuiigh on the evening of Sunday, the 6th of !fcfoveinber, 
l868*-beiiig the first of a aeries of 'Sunday evening addresses upon non- 
tbeological topics, instituted by the Bev. J. Cunn brook. Some phrases^ which 
could poaacas only a tranaitory and local interest, have l^en omitted ^ 
instead of the newspaper report of the Archbishop of York’s addreas, his 
Grace's BubsequeDtly-publishad Mmphlet ^^On the Limita ot PhilosopUcal 
Inquiry'* is quoted; and I have, here and there, endeavoured to express luy 
moaning more fully and olearfy than I seem to have done in speaking— if I 
may ju^ by sundry criticisms upon what I am supiiosed to have said, which 
have appear^. But in subatano^ and, so far as my recollection sorves^ in 
form, what is hero written oorrespunds with what was there said. 
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apjiTGliesided, such a doctrine as tliis appeals almost 
snockisg to common sense. 

Wha^ truly, can seem to be more obvio^y diffcxentr 
from one another, in frculty, in form, and in substan^ 
than the Tariousk^ds of living beings I What community 
of frculty can there be between the biightly'ColourM 
lichen, which so nearly resembles a mere mineral in- 
crustation of the bare rock on which it ^ws, and the 
painter, to whom it is instinct with oeautyf Or the 
Mtanist; whom it feeds with knowledge? 

Again, think of the microscopic fungus — a mere infi- 
nitesimal ovoid particle, which finds space and duration 
enough to multiply into countless millions in the body 
of a living fiy ; and then of the wealth of /oliage, the 
luxuriance of fipwer and fruit, which lies between this 
bald sketch ci a plant and the giant pine of California, 
towering to the dimensions of a cathedral spire, or the 
Indian %, which covers acres with its profound shadow, 
and endures while nations and empires come and go 
around its vast ciicumference. Or, turning to the oth» 
half of the world of life, picture to yourselves the great 
Finner whale, hugest of beasts that live, or have lived, 
disporting his eighty or ninety feet of bone, muscle, and 
blubber, with easy roll, among waves in which the 
stoutest ship that ever left dockyard would founder 
hopdestiy ; and contrast him with the invisible animal- 
cules— ^mere gelatinous specks, multitudes of which could, 
in fset^ dance upon the point of a needle with the same 
ease as the angels of the i^hoolmed could, in imagination. 

• With these images before your minds, you may well ask, 
what community of form, or stmetn^ is there between 
the animalcule and the whale ; or between the fungus and 
tile fig-tree ? And, d fortiori, between all four ? 

Finally, if we regara substance or material composi- 
tion, what hidden Iwnd can connect the fiower which a 
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girl wean in her hair and the Uood which eomaea 
through her youthful veins ; or, what is tiiere in common 
between the dense and resisting mass of the oaik, or the 
strong fabric of the tortoise, and those broad of 
glassy jelly which may be seen pulsating through the 
waten of a calm sea, but which drain away to mere films 
in the hand which raises them out of their element ? 

Such objections as these must, I think, arise in the 
mind of every one who ponders, for the first time, upon 
the conception of a single pb 3 rsical basis of life und^ 
lying all the diversities of vital existence ; but I propose 
to demonstrate to you tha^ notwithstanding these 
apparent difficulties, a threefold unity — namely, a unity 
of power ojr faculty, a unity of form, and a unity of 
suratantud composition — does pervade the whole living 
world. 

No very abstruse argumentation is needed, in the first 
place, to prove that the powers, or faculties, of all kinds 
of living matter, diverse as they may be in degree, are 
substantially similar in kind. 

Goethe has condensed a survey of all the powers of 
mankind into the well-known epigram : — 

“ Wanna tieibt sich das Volk so and schroit f Es orill sudi emSlmo 
Eindoi seugeo, and die nahiea so gat ea Termag. 

« * * « • 

Water bringt es kein Menscb, stelT er rich wie er aach will* 

In physiological language this means, that all the 
multifarious and con&plicated activities of man arc 
comprehensible under three categoriea Either they arc 
immediately directed towards the maintenance and deve- 
lopmmit of the body, or thqr effect tranmtoiy changes 
in the relative positions of pa^ of the body, or they tend 
towards the continuance of the speciea Even thoee mani- 
iestations of intellect, of feeling, and of will, which we 
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xightfy name tihe higher fiau:iiltiea» axe not exda ded fiom 
this dassification, inasmuch os to every one but the subject 
of them, they are known only as transitory chongesTn 
&e relative positions of ports of the body. Speech, 
gesture, and every other form of human action are, in 
we long run, resolvable into muscular contraction, and 
muscular contraction is but a transitory change in the 
relative positions of the parts of a muscla Bat tho 
schmne which is large enough to embrace the activities 
of the highest form of life, covers all those of the lower 
creatures. The lowest plant, or animalcule, feeds, grows, 
und reproduces its kind. In addition, all animals manifest 
those transitory changes of form which we class under 
irritability and contractility; and, it is mote ^ than 
probable, that when the vegetable world is thoroughly 
explored, we shall find all plants in possession of the 
same powers, at one time or other or their existence. 

I am not now alluding to such phenomena, at once 
rare and conspicuous, as those exhibited by the leaflets 
of the sensitive plant, or the stamens of the barberry, 
but to much more widely-spread, and, at the same time, 
more subtle and hidden, manifestations of vegetable 


contractility. You are doubtless aware that the common 
nettle owes its stinging property to the innumerable stiff 
and needle-like, thouj^ exquisitely delicate, hairs which 
cover its sur&ce. Each stin^ng-needle tapers £n>m a 
broad base to a slender sun^t, which, though ronnded 
at the end, is of such microscopic fineness that it readily 
penetrates, and breaks off in, the skin. The whole hair 
consista of a veiy delicate outer case of wood, closely 
i^lied to the innw surface of which is a layer of semi- 
mud matttt, full of innumerable granules of extrme 
minuteness. This semi-fluid lining is protoplasm, which 
thus constitutes a land of bag, rail of a limpid Uquid, 
and roughly ooireqponding in form with the interior of 
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the hair whidi it fills. When viewed with a sufficiently 
hi^ ma^nifjdng power, the protoplaanic kyer of the 
nettle hair is seen to in a condition of unceasing 
activity. Local contractions of the whole* thickness of 
its substance pass slowly and gradually from point to 
points and give rise to the appearance of progressive 
waves, just as the bending of successive stalks com by 
a breeze produces the apparent billows of a corn-field. 

But, in addition to these movements, and independently 
of them, the granules are driven, in relatively rapid 
streams, throu^ channds in the protoplasm which seem 
to have a considerable amount of persistence. Most 
commonly, the currents in adjacent parts of the proto- 
plasm ti^e similar directions; and, thus, there is a 
general stream up one side of the hair and down the 
other. But this does not prevent the existence ni purtial 
currents which take-different routes; and sometimes, 
trains of granules may be seen coursing swiftly in 
opposite dictions, within a twenty-thousandth of an 
inch of one another ; whUe, occasionally, opposite streams 
come into direct colludon, and, after a longer or diorter 
straggle, one predominates. The cause of these currents 
seems to lie in contractions of the protoplasm which 
bounds the channels in which they flow, but which arr; 
so minute that the best microscopes show only their 
effects, *and not themsdves. 

The E^tade afforded by the wonderful energies 
: prisoned within the compass of the microscopic htur 
of a plant, which we commonly regard as a merely 
passive organism, is not easily forgotten by one who has 
watched its display, continued hour after hour, without 
pause ox sign of weakening. The possible complexity 
of many other organic forms, seemingly as simide as 
the protoplasm of rae nettle, dawns upon one; and the 
r comparison of such a protoplasm to a body with an 
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intemal ciicaladon, which has been pat IGnrward by an 
eminmt pbymologisty loses much its etar^g character. 
Currents similar to those of the hairs of the nettle Imve 
.^n obsorved in a great m\iltitade of very different 
plants, and weighty authorities have suggested tbat tibey 
probably occur, in more <sr less perfection, in all young 
vegetable cells. If such be the case, the wonderftd 
noonday silence of a tropicsl forest is, alter all, due onlv 
to the dulness of our hearing ; and could our ears catch 
the murmur of these tiny Maelstroms, as they whirl in 
the innumerable myriads of living cells which constitute 
each tree, we should be stunned, as with the roar of 
a great city. 

Among the lower plants, it is the rule rather tiian the 
exception, that contractili^ should be still more openly 
manifested at some periods of their existence. The 
protoplasm of Alga and Fungi becomes, under many 
circumstances, pwrtially, or completely, J&eed from its 
woody case, and exhibits movements of its whole mass, 
or is propelled by the contractilil^ of one, or more, hair- 
like prolongations of its body, which are called vibratile 
cilia. And, so far as the conditions of the mahifestation 
of the phsenomeua of contractility have yet been studied, 
they are the same for the plant as for toe animal. Heat 
and electric shocks influence both, and in the same way, 
though it may be in different degrees. It is by no means 
my intention to suggest that there is no difference in 
faculty between the lowest plant and the highest, or 
between plants and animala But the difference between 
the powers of the lowest plant, or animal, and those of 
the highest, is one of deg^, not of kind, and depends, 
as Mime-Edwatds long ago so well pointed oul^ upon 
the extent to which me principle of the division of 
labour is carried out in the living economy. In the 
lowest organism aU parts are competent to perform all 
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functions, and one and the same portion oi proto* 
pl^^ may successivdy take on the fimctiem of feeding, 
moving, or tcprodncing apparatus. In the l^hest, tm 
thfi contrary, a great numter of parts coinhine to per^ 
form each function, each part doing its allotted share of 
the work with great accurate and efficiency, but bdng 
useless for any other purpose. 

On the other hand, notydthstanding all the funda- 
mental resemblances which exist between the powers of 
the protoplasm in plants and in animals, they present 
a striking difference (to which I shall .advert more at 
length presently), *in the>fact that plants %an manufacture 
frew protoplasm out of mineral compounds, whoeas 
animals are obliged to procure it ready made, and hence, 
in the long run, depend upon plants. Upon what con- 
dition this difference in mjp powers of the two great 
divisions of the world of life depends, nothing Is at 
present known.* , • , 

With such qudification ''SS arises out of the last- 
mentioned &ct, it may be riruly said that the acts of all 
living tilings are fundamentally one. Is any such unity 

J tredicable of their forms 1 Let us seek in easily verified 
acts for a reply to this question. If a drop of blood be 
drawn by pricking one’s finger, and viewed with proper 
precautions and under a sufficiently high microscopic 
power, there will be seen, among the innumerable mul- 
titude of little, circular, discoidal bodies, or coipuscles, 
which fioat in it and give it its colour, a comparatively 
sim^ number of colounoi^ cotimscles, of somewhat larger- 
size* and very irregular shape. If the drop of blood oe 
kept at the temperature of the body, these colourless 
corpuscles will be seen to exhibit a marvellous activity, 
changing their forms with great rapj(^ty, drawing m 
and thrusting out prolongations of tneur substance^ and 
creeping about as it they were independent oiganisme 
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The stAiataaoe which is thus aotiwe is a mass of Jtroto* 
plasm, and its activity differs in df^fil, rather than iff 
principle, ftma that of the protoplasm of the nettle. 
IJn^ Bundzy circumstances the corpuscle dies and 
becomes distended into a round mass, in the midst of 
which is seen a smaller spherical body, which existed, 
but was more or less hidden, in the living corpuscle^ and 
is called its nucleus. Corpuscles of essentiwy tnmjlar 
structure are to be found in the skin, in the lining of 
mouth, and scattered through the whole ftamewoxlc ^ 
the body. Nay, more ; in the earliest condition of the 
human organism, in that state in which it has but just 
become distinguishable from the egg in which it arises, 
it is nothing but an aggregation of such corpusdes,hnd 
every oigan of the body was, once, no more than such 
an aggregatiouL 

Thus a nucleated mass of protoplasm turns out to be 
what may be termed the structuru unit of the human , 
body. As a matter of fust, the body, in its earliest state, j 
is a mere multiple of such units ; and, in its perfect con>|! 
dition, it is a multiple of such units, variously modified. I 

But does the formula which expresses the essential 
structural character of the highest animal cover pU the 
rest, as the statement of its powers and faculties cov^d 
that of all others? Very nearly. Beast and fowl, 
reptile and fish, mollusk, wormi and polype, are all com- 
p<Med of structural units of the same character, namely, 
masses of protoplasm with a* nucleus. There are sundry 
very low animals, each of which, structurally, is a mere 
colonriess blood-corpuscle, leading an independent life. 
But, ^ the very bottom of the animal scale, even thi* 
simplicity becomes simplified, and all the phenomena or 
I'fe are manifested ly a particle of protoplasm without a 
nucleus. Nor are 'such organisms insignulcant by reason 
of their want of com|dexity. It is a fair question 
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whether the protoplasm of those amplest finms of life, 
which pe<mle an immense extent of the bottom of the 
sea, would not outweigh that of aU the hi|^er ^ving 
beings which inhabit the land* put together. And in 
ancient times, no leas than at the present day, such 
living beings as these have been the greatest xock 
builders. 

What has been said of the animal world is no less true 
. of plants. Imbedded in the protoplaBm at the Inoad, or 
attached, end of the nettle hair, were lies a spheroidal 
nucleus. Oar^ul examination further proves that the 
whole substance of the nettle is made up of a repetition 
of such masses of nucleated protoplasm, each contained 
in a wooden case, which is modified in form, sometimes 
into a woody fibre, sometimes into a duct or i^iral vessd, 
sometimes into a pollen grain, or an ovule. Traced back 
to its earliest stat^ the nettle arises as the man does, in 
a particle of nucleated protoplasm. And in the lowest 
plants, as in the lowest animals, a single mass of such 
protoplasm may constitute the whole plant, or the photo* 
plasm may exist without a nucleus. 

Under these circumstances it may well be asked, how 
is one mass of non-nudeated protoplasm to be dhstin* 
guished from another? why call one "plant" and the 
other *' animal” ? 

The only reply is that^ so far as form is cmicemed, 
plants and animals are not separable, and that, in many 
cases, it is a mere matter of convmition whether we caU 
a given organism an animal or a plant. There is a living 
Ixmy called s^ticum, which appears upon 

decaying vegetable substances, and, in one of its fonns^ is 
common upon the surfaces of tan-pits. In this condition 
it is, to all intents and purposes, a fungus, and formedy 
was always regarded as such; but the renuurkable in* 
vestigations of De Baiy have shown that* in another 
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condition, the jEthaiitm is an acttvely locomotive erea- 
tare, and takes in solid matters, upon which, apparently, 
it feeds, tiius exhibiting the most characteristic feature 
of animality. Is this a 'plant ; or is it an animal ? Is 
it both ; or is it neither t Some decide in favour of the 
last supposition, and establish an intermediate kingdom, 
«a sort of biological No Man’s Land for all tliese ques> 
tionable forms. But, as it is admittedly impossible to 
draw auv distinct boundary line between this no 'man's 
land and the vegetable world on the one hand, or tiie 
animal, on the other, it appears .to me that this pro* 
ceeding merely doubles the diificulty which, before, was 
single. 

Protoplasm, ample or nucleated, is the formal basis of ; 
all life. It is the clay of the potter : which, bake it and ■ 
paint it as he will, remains clay, separated by ortiBce, 
and not by nature, from the commonest brick or sun- 
dned clod. 

Thus it becomes clear that all living powers are 
cognate, and that all living forms are fundamentally of 
one character. The researches of the chemist ^ve 
revealed a no less strikiug uniformity of material com- 
position in living matter. 

In perfect strictuess, it is true that chemical inves- 
tigation can tell us little or nothing, directly, of the 
imposition of living matter, inasmubh as such matter 
ntest needs die in the act of analysis, — and upon this 
ver^obvious ground, objections, which I confess seem to 
me fh be somewhat frivolous, have been raised to the 
drawing of any condusions whatever respecting the 
composition of actually living matter, from that of the 
dead matter of life, which alone is accessible to ua But 
objectors of this class do not seem to reflect that it is 
alsov in strictness, true that we know nothing about the 
composition of any body whatever, as it is. The state- 
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ment that a crystal of ealc-^av consists of carbonato of 
lime, is quite true, if we only mean that, hy appropriate 
processes, it may be resolved into carbonic add and 
quicklima If you pass the same carbonic add ovet the 
very quicklime thus obtained, you will obtain carbonate 
of umc again ; but it will not be calc^tpar, nor anything 
like it. Can it, therefore, be said that chemical analysis 
teaches nothing about the chemical composition of • calc- 
spar ? Such a statement would be absurd ; but it is 
hardly more so than the talk <me occasionally hears 
about the uselessness of applying the results of chemical 
analysis to the livmg bodies which have yielded them. 

One fact, at any rate, is out of reach of such refine- 
ments, and this is, that all the forms of protoplasm 
which have yet been examined contain the four elements, 
carbon, hydrogen, oxygen, and nitrogen, in very complex 
union, and that they behave similarly towards several 
reagents. To this complex combination, the nature of 
which has never been determined with exactness the 
name of Protein has been applied. And if we use this 
term with such caution as may properly arise out of our 
comparative ignorance of the things for which it stands, 
it may be truly said, that all proto^asm is proteinaceous , 
or, as tlie white, at albumen, of an egg is one of the 
commonest examples of a nearly pure proteine matter, 
we may say that all living matter is more or leas 
albuminoid. 

Perhaps it would not yet be safe to say that all forms 
of protoplasm are affected by the direct action of electric 
shocks; and yet the number of cases in which the 
contraction ot protoplasm is shown to be effected by this 
agency increases every day. 

Nor can it be affirmed with perfect confidosce, that all 
forms of protoplasm are liable to undergo that peculiar 
coagulation at a temperature of 40* — 50* centigrade^ 
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beautiful researches have proved this ooeuirence to take 
place in fo many and such Averse livins beinra, that it 
IS hardly rash to expect that the law hol& good for all 

Enough has, perhaps, been said to prove the existence 
of a general uniformity in the character of the proto- 
plasm, or physical basis^ of life, in whatever grotip of 
living beings it may be studied. But it will be under- 
stood that this general unifermi^ by no means exdudes 
any amount of special modifications of the fundamental 
sultetance. The mineral, carbonate of lime, assumes an 
immense diversity of characters, though no one doubts 
that, under all these Protean cl^ges, it is one and the 
same thing. 

And now, what is the ultimate fate, and what the 
origin, of the matter of life ? 

u it, os some of the older naturalists supposed, 
diffused throughout the universe in molecules, which ore 
indestructible and unchangeable in themselves ; but, in 
endless transmigration, unite in innumerable permu- 
tations, into the diversified forms of life we know ? Or, 
is thfr matter of life composed of ordinary matter, 
differing &om it only in the manner in which its atoms 
are aggregated ? Is it built up of ordinary matter, and 
again resolved into ordinary matter when its work is 
done t 

Modem science does not hesitate a moment between 
these alternatives. Physiolo^ writes over the portals of 
life— 

^Debemur morti not nostraque/* 

with a profbuhder meaning than the Boman poet attached 
to that melancholy line. Under whatever disguise it 
takes refuge, whelnex fungus or oak, worm os man, the 

K 2 
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livizi^ protoplasm not onlv ultimately dies and is resolved 
into its mineral and lifemss constituents, but is always 
dying, and, strange as the paradox may sound, could not 
live unless it die£ 


In the wonderful story of the **Peau de Chagrin," 
rile hero becomes possessed of a magical wild ass’ skin, 
which yields him tue means of gratifying all his wishea 
But its surface represents the duration of the proprietor’s 
life; and for every satisfied desire the skin shrinks in 
proportion to the intensity of firuition, until at length 
life and the last handbreadth of the peau de chagrin 
disappear with the ^tification of a last wish. 

Balzac’s studies bad led him over a wide ranee of 


led him over a wide ranee of 


thought and speculation, and his shadowing form of 
physiological truth in this strange story may have been 
intentiouaL At any rate, the matter of life is a veritable 
peau de chagrin, and for every vital act it is somewhat 
the smaller. All work implies waste, and the work of 
life results, directly or indirectly, in the waste of pro- 
toplasm. 

Everv word uttered by a speaker costs him some 
physical loss ; and, in the strictest sense, he burns that 
others may have light — ^so much eloquence, so much of 
his body resolved into carbonic acid, water, and urea. 
It is clear that this process of expenditure cannot go on 
for ever. But, happily, the protoplasmic peau de eJutgrin 
differs from Balzac’s in its capacity of being repaired, and 
brought back to its full siz^ after every exertioiL 

For example, this present lecture, whatever its intel- 
lectual w;orth to you, has a certain physical value to me, 
which is, conceivably, expressible by the number of 
grains of protoplasm and other bodily substance wasted 
in maintaining m^ vital processes during its delivery. 
My neatt de chagrin will w distinctlv smaller at the end 
of me discourse than it was at the beginning. By and 
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by, I shall probably have zeebniiM to the snbstaaee eom- 
monly called mutton, for the purpose of stretching it 
back to its original sue. Kow this mutton was once 
the living protoplasm, moie or less modified, of another 
animal — a sheepi As I shall eat it, it is tiie same matter 
altered, not omy by death, but by exposure to sundry 
artificial operations in the process of coo^g. 

But these changes, whatever be their extent, have not 
rendered it incompetent to resume its old functions as 
matter of life. A singular, inward laboratory, which 1 
possess, will dissolve a certoin portion of the modified 
protoplasm ; the solution so formed will pass into my 
veins ; and the subtle influences to which it will then be 
subjected wUl convert the dead protoplasm into living 
protoplasm, and transubstantiate cheep mto mary 

Kor is this alL If digestion were a thing to be trifled 
with, I might sup upon lobster, and the matter of life of 
the crustacean would undergo the samo wonderful meta- 
morphosis into humanity. And were 1 to return to my 
own place sea, and undergo shipwreck, the Crustacea 
might, and probably would, return the compliment^ and 
demonstrate our common nature by turning my proto- 
plasm into living lobster. Or, if nothing better were to- 
be had, I might supply my wants with mwe bread, and 
1 should find the protopla^ of tl^e wheat-plant to be 
convertible into man, with no mo^fe trouble than that 
of the sheep, and with fiur’ lrasL X fancy, than that of 
the lobster. 

Hence it appears to be a matter of no great moment* 
what anim a l, or what planh I lay under contribution for 
protoplasm, and the met speaks volumes- for tiie general 
id^tily of that substance in all living beinga !• idiare 
this catholicity of assimilation with otoer animalE^ aU'of 
which, so fiir ss we know, could iSirive equally well on< 
the plotqplasm of any «f their Mow%.or of any plant 
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but liere the nssimilntiva powers of the animal world 
cease. A solution of smel^g-salts in water, with an 
infinitesimal proportion of some other saline matters, 
contains all the elementary bodies which enter into the 
composition of protoplasm ; but, as I need hardly say, a 
hogshead of that duid would not keep a hungry man from 
starving, nor would it. save any animal whatever from a 
like fate. An animal cannot make protoplasm, but must 
take it ready-made from some other animal, or some 
plsmt — the-animal’s highest feat of constructive chemistry 
being to convert dead protoplasm into that living matter 
of life which is appropriate to itself 
Therefore, in seeking for the origin of protoplasm, we 
must, eventually turn to the vegetable world. The fiuid 
containing carbonic acid, water, and nmmonia, whil;h 
offers 'Such a Barmecide feast to the animal, is a table 
richly spread to multitudes of plants; and, with a due , 
supply of only such materials, many a plant will not onlv 
maintain itself in vigour, but grow and multiply until it 
has incroased a million-fold, or a million million-fold, the 
quantity of protoplasm which it originally possessed; in 
mis way bunding up . the matter of life, to an indefijoite 
extent, from the common matter of the universa 
Thus, the animal can only raise the complex sub- 
stonoe of dead protoplasm to the higher power, as one 
may say, of living phitoplasm;. while the ^ant can raise 
the less complex substancot— carbonic acid, water, and 
ammonia — to the same stage of living protoplasm, if not 
to the same level But the {4rat also has its limitations. 
Some of the fungi, for example, appear to need higher 
compousods to start with ; a&dl no known plant can live 
upon tiie . uncompounded dements of protoplasm. A 
plant supplied with pure carbou, hydrogen, •oxygen, 
and nitrogen, phosphorus, sulphur, and the Uke, would 
ivs infallibly die as the animit] in lug both of 8nuii|ing- 
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salts, thoTigh it would be sunounded by all the consti- 
tuents of protoplasm. N<a; indeed, need tbe process of 
simplification of vegetable food be carried so far as this, 
in order to arrive at the limit of the plant’s tbaumatnxgy. 
Let water, carbonic acid, and all the,<H:1ior needful con- 
stituents bo supplied with ommon^ and an ordinary 
plant win still to unable to manufiiotnre |H*Qtopla8m. 

Thus the mattcur of life, so far as we'' Iruow it (and wc 
have no right to speculate on any oriicr), brealcs up, in 
consequience of that continual death which is the c<m* 
dition of its manifesting vitality, into corbonio acid, 
water, and ammonia, which certainly possess no proper- 
ties but those of ordinary matter. And out of these 
same forms of ordinaiy matter, and from none which 
are simpler, the vegetable world builds up all the proto- 
plasm wnich keeps the animal world Srgoing. Plants are 
the accumulators of the power which animals distribute 
and disperse. 

But it will be observed, that the existence of the 
matter of life depends on the pre-existence of certain 
compounds ; namely, carbonic acid, water, and ammonia. 
Withdraw any one of these three from the world, and all 
vital phsenomcna come to an end. They are related 
to the protoplasm of the plant, as the protoplasm of the 
plant is to that of the animaL Carboui hydrogen, oxygen, 
and nitrogen are all lifeless , bodiea Of these, cai^n 
and oxygen unite, in certain proportions and under 
certain conditions, to ^ve rise to carbonic acid ; 
hydrogen and oxygen produce water; nitrogen and 
hydrogen give rise to ammoioia. These new compounds, 
like the elementary bodies of which they are composed, 
are lifelesa But when they toe brought together, 
undtf certain conditions give rise to the still 
more complex body, protoplasm, and this protoplasm 
exhibits the pheenomena of mo. 
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I see no break in this series of steps in molecnlw 
4!omplication, and I am unable to understand why the 
language which is applicable to any one term* of the 
series may not be used to any of the others. We think 
fit to call different kinds of mattmr carbon, oxygen, 
hydrogen, and nitrogen, and to speak of the various 
powers and activities of these substances as the pro- 
perties of the matter of which dey are composed. 

When hydrogen and oxygen are mixed in a certain 
proportion, and an electric spark is passed through them, 
they disappear, and a quantity of water, equal in weight 
to the sum of their weights, appears in thw place. 
There is not the slightest parity between the pawive and 
active powers of the waters and those of the oxygen and 
hydrogen which have given rise to it. At 32* Fan^nheit, 
and far below that temperature, oxygen and hydrogen 
are elastic gaseous bodies, whose particles tend to rash 
away from one another with great force. Water, at the 
same temperature, is a strong though brittle solid, whose 
particles tend to cohere into definite geometrical shapes, 
and sometimes build up frosty imitations of the most 
complex forms of vegetable foliage. 

Nevertheless we call these, and many other strange 
nhsenomena, the properties of the water, and we do n^ 
hesitate to believe that, in some way or another, thqr 
result from the properties of tiie component elements of 
the water. We do not assume that a something called 
^aquosity” entered into and took possession of the oxide 
of hydrogen as soon as it ips ^liinied, and then guided 
the amieous particles to th<^ {daces in the facets of the 
exystsd, or amongst the leal!^ of the hoar-frost On the 
oonttary, we live in the hcqie and in the faith that, 
the advance of molecular physics, we shall by and ly be 
able to see our way as cleariy ^m the constituents of 
water to the properties of water, as we ate now |d>le to, 



137 


▼il] #ti % $a«s jof 

deduce the operations of a wateh £tom the form of its 
parts and the manner in 'which they are put together. 

Is the case in any way changed when carbonic acid, 
water, and ammonia disappear, and in their place, under 
the influence of pre-existing living protoplasm, an 
equivalent wcigjbt of the matter of life makes its 
apj^rance ? 

It is true that there is no sort of parity between the 
properties of the* components and the properties of the 
resultant, but neither was there in the case of the water. 
It is also true that what I have spoken of as the in- 
fluence of pre-existing living matter is something quite 
unintelligible ; but does an}^dy quite comprehena the 
modus operandi of an electric spark, which traverses a 
mixture of oxygen and hydrogen! 

What justification is there, then, for the assumption of 
the existence in the living matter of a something which 
has no representative, or correlative, in the not living 
matter which gave rise to it ? What better philosophicu 
status has "vitality” than "aquosity”? And why 
should " vitality” hope for a better fate than the other 
“ itys” which have disappeared since Martinus Scriblems 
accounted for the operation of the meat-jack by its 
inherent " meat-roasting quality,” and scorned the 
" materialism” of those who explained the turning of the 
spit by a certain mechankm worked the draught of 
the chimucy ? 

If scientific language is to possess a definite and 
constant significati(m whmiever it is employed, it seems 
to me that we are lofflcally Wmd to apply to the 
protoplasm, or physical basis of life, tiie same concep- 
tions as those which are held to be Intimate elsewhere. 
If the phsenomena exhibited by water axe its properti^ 
so are those presented by pxototdasm, living or dead, its 
properties 
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If the properties of water may he properly said to 
result from the nature and disposition of its component 
molecules, I can find no intelligible ground for reiusing 
to say that the properties of protoplasm result firom the 
nature and disposition of its molecules. 

But I bid you beware that, in accepting these conclu- 
sions, you are placing your feet on ttte first rung of a 
ladder which, in most people’s estimation, is the reverse 
of Jacob's, and leads to the antipodes of heaven. It may 
seem a small thing to admit t^t the dull vital actions 
of a fungus, or a loraminifer, are the properties of their 
protoplasm, and are the direct results ox the nature of the 
matter of which they are composed. But if, as 1 have 
endeavoured to prove to you, their protoplasm is essen- 
tially identical with, and moat reawy converted into, 
that of any animal, I can discover no logical halting- 
place between the admission that such is the case, and 
the further concession that all vital action may, with 
equal propriety, be said to be the result of the molecular 
forces of the protoplasm which displays it. And if so, 
it must be true, .in the same sense and to the same 
extent, that the Noughts to which I am now giving 
utterance, and your thoughts regarding them, are the 
expression of molecular chang(» in that matter of life 
which is the source of our oth» vital phuanomen& 

Past experience leads me to be tolerably certain thah 
whm the propositions I have just p^%d before you are 
acc^ble to public comment and dlticism, they will be 
condemned by man^ zealous arsons, and perhaps by 
some few of the wise and thoughtful I should not 
vmnder if **groBS and Inrutal materialism'* were the 
mildest phrase applied to them in certain quarters. 
And, most undoubtedly, the terms of the propositions an 
distinctly materiaUstio, Kevertheleas two things nre 
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This union of materialistio terminolc^ ynitx tlie rep\i» 
of materialistic pbilosopbj 1 sbars Vith some of 
&e most tbougbtfol men with whom 1 am acquainted.! 
And, when 1 first undertook to deliver the present 
discourse^ it appeared to me to be a fitting opportunity 
to explain bow sucb a union is not only consistent with, 
but necessitated by, sound l<^c. I purposed to lead you 
through the territory of vital phenomena to the material- 
istic slough in which you find yourselves now plunged, 
and then to point out to you the sole path by which, in* 
my judgment, extrication is possible. 

An occurrence of which I was unaware until my, 
arrival here last night renders this lino of argument 
singularly opportune. 1 found in your papers the 
eloquent addmss **0n the Limits of Philosophical 
Inquiry,** which a distinguished prelate of the English 
Church delivered before the members of the Phuoso- 


phical Institution on the previous day. My argument, 
also, turns upon this very point of the limits of philo- 
sophical inquiry ; and I cannot bring out my own views 
better than by contrasting them with those so plainly 
and, in the main, fairly stated by the Archbiwop n 
York. 


But I may be pernutted to make a preliminary eon- 
nent upmi an occurrence that greatly astonished ma. 
Applying the name of the **New Philosophy** to that 
estimate of the limits of philosophical inquiry which I, 
in cmnmon with many other men of science, hold to be « 
jtist» the Archbishop opens his address by identifying 
this **Kew Philosophy*^ with the Pontive Philosophy at 
M. Gmnte (of whom he speaks as its ^founder”); and 
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then proceeds to attack that philosopher and his doctrinea 
vigorously. 

Now, BO far as I am concerned, the most reverend 
prelate might dialectically hew M. Comte in pieces, as a 
modern Aga^ and I should not attempt to stay his 
hand. In so far as my study of what specially chorac* 
tcrisos the Positive Philosophy has led me, I find therein 
little or nothing of any scientific value, and a great deal 
which is as thoroughly antagonistic to the very essence 
of science as anythmg in ultramontane Catholicism. In 
fact, Af. Comte’s philosophy in practice might be com- 
pendiously described as Catholicism minus Christianity. 

But what has Comtiam to do with the ‘‘ New Philo- 
sophy,” as the Archbishop defines it in the following 


"Let me briefly remind yon of tbe leading principles of this now 
philosophy. 

" AM knowledge is experience of facts acquired by the senses. The 
traditions of older philosophies have obscured our experience by mixing 
with it much that the senses cannot observe, and until these additions 
are discarded our knowledge is impure. Thus metaphysics tell us that 
one fact which we observe is a cause, and another is the eifect of that 
cause; but, upon a rigid analysis, we find that our senses observe 
nothing of cause or efiect: they olnerve, first, that one fact sucoeeds 
another, and, after some opportunity, that this fact has never failed to 
follow— -that for cause and effect we should substitute invariable sue- 
eessidn. An older philosophy teaches us to define an object by dia- 
tingnishing its essential from its accidental qualities : but experience 
knows nothing of essential and accidental; she sees only that certain 
marks attach to an object, and, after many observations, tiiat some of 

them attach invariably, whilat others IPay at times be abmt. 

As aD knowledge is rdative, the ndt^n of anything beiog neoessaiy 
must be banished with other tiaditios**”* 


There is much here that expresses the spirit of the 
' "^New Philosophy,” if by that tenn be meant the spirit 
of modem science; but I cannot but marvd that the 


^ "!Qia limits of Phfloiophical Inquiiy,* pp. 4 sod X 
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Assembled wisdom and learning d Edinburgh should 
have uttered no sign of dissent, when Comte was 
declared to be the founder of these doctrines. No one 
will accuse Scotchmen of habitually forgetting their 

S eat countrymen; but it was enough to make David 
ume turn in his grave, that here, almost within ear> 
shot of his house, an instructed audience should have 
listened, without a murmur, while his most characteristic 
doctrines were attributed to a French writer of fifty 
years later date, in whose dre^y and verbose pages we i 
miss alike the vigour of thought and the exquisite clear- ^ 
ness of style of the man whom 1 make bold to term the 
most acute thinker of the ^hteenth century— even 
though that century produced Kant. 

But I did not come to Scotland to vindicate the 
honour of one of the greatest men she has ever produced.! 
My business is to point out to you that the only way of 
escape out of the crass materialism in which we just 
now landed, is the adoption and strict working-out of. 
the very principles which the Archbishop holds up to 
reprobation. 

'Let us suppose that knowledge is absolute, and not 
relative, and therefore, that our conception of matter 
represents that which it really is. Let us suppose, 
further, that we do know more of cauro and effect than 
a certain definite order of succession among facts, and 
that we have a knowledge of the necessity of that succes- 
sion — and hence, of necessary laws — and I, for my part, 
do not see what escape there is from utter materialism 
and necessarianism. For it is obvious that our know- 
led^ of what we call the material world is, to begin, 
with, at least as certain and definite as that of the 
spiritual world, and that our acquaintance with law is of 
as old a date as our knowledge of q> 0 Dtaneity. Further, 

1 tdke it to be dcmonstrahle that it is utterly impossible 
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i to prove that on^hiog whatever maj not be the effect 
^of a material and necessoiy cause, and that human logic 
ijis equallj incompetent to prove that any act is 
i really spontaneoua A really spontaneous act is one 
which, by the assumption, has no cause; and the attempt 
to prove such a negative as this is, on the face of the 
, matter, absurd. And while it is thus a philosophical 
impossibility to demonstrate that any given phsenomenon 
is not the effect of a material cause; any one who is 
acquainted with the history of science will admit, that 
its progress has, in all ages, meant, and now, more than 
ever, means, the extension of the province of what wo 
call matter and causation, and the concomitant gradual 
banishment iirom all regions of human thought of what 
we call spirit and spontaneity. 

I have endeavoured, in the first part of this discourse, 
to give you a conc^don of the direction towards which 
modem physiology is tending ; and I ask you, what is 
the differenee between the conception of life as the 
product of a certain disposition of material molecules, 
and the old notion of an Archseus governing and ■ di- 
recting blind matter within each living body, except 
this — that here, as elsewhere, matter and law have de- 
voured spirit and spontaneity I And as surelv as every 
future grows out of past and present, so will the phj- 
siology of the future gradually extend the realm of 
matter and law until it u co-extensive widi knowledge, 
,whh feeling, and with action. 

The consciousness of this great truth weighs like a 
nightmare, 1 believe, upon many of the best minds of 
these days. They watch what they conceive to be the 
progress of materialism, in such fear and powerless anger 
as a savage feels, when, during an edipse, the gi^t 
shadow creeps over the face of the sun. The advsndng 
tide of matter threatens to drown their souls ; tight- 
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oiing of law impedes tiiw freedom; they aw 

alarmed lest man’s moral nature be debased by the 
increase of his wisdom. * 

K the “New Philosophy" be worthy of the repro- 
bation with which it is visited, I confess their fears seem 
to me to be well founded. While, on the contrair, 
could David Hume be consulted, 1 think he would (Bnne« 
at their perplexities, and chide thorn for doing even aS 
the heathen, and falling down in terror before the 
hideous idols their own hondi have raised. 

For, after all, what do we know of tliis terrible 
“ matter,” except as a name for the unknown and hypo- 
thetical cause of states of our own consciousness? And 
what do we know of that “ spirit” over whose threatened 
extinction by matter a great lamentation is arising, like 
that which was heard at the death of Fan, except that 
it is also a name for an unknown and hypothetical cause, 
or condition, of states of consciousness ? In other words, 
matter and spirit are but names for the imagluoiy sub- 
strata of groups of natural phenomena. 

And what is the dire necessity and " iron” law under 
which men groan ? Truly, most gratuitously invented 
bugbears. 1 suppose if there be an '’iron” law, it, is 
that of gravitation ; and if there be a physical neccssi^, 
it is that a stone, unsupported, must fall to the ground 
But what is all we really know, and can know, alMut the 
latter phmnomenon? Simply, that, in all human ex- 
perience, stones have fallen to the ground under these 
conditions ; that we have not the smallest reason for 
believing that any stone so ciicumstanced will not fall 
to the ^nund ; and that we have, on the contrary, every 
rcastm to believe that it will so fall- It is very con- 
venient to indicate that all the conditions of belief have 
been fulfilled in this case, by calling the statement that 
tmsttiported stones will fiill to the ground, “ a law of 
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nature.** But when, as commonly happens, we chanm 
mil into must, we introduce an idea of necessi^ whiw 
most assuredly docs not lie in the observed &cts, and 
has no warranty that I can-discover elsewhera For my 
part, I utterly repudiate and anathematiae the intruder. 
Fact I know ; and Law 1 know ; but what is this Ne- 
cessity, save an empty shadow of my own minds 
throwin" ? 

But, if it is certain that we can . have no knowlcd^ 
of the nature of either matter or spirit, and that the 
notion of necessity is something illegitimately thrust 
into the perfectly legitimate conception of law, the 
materialistic position tnrt there is nothing in the world 
but matter, force, and necessity, is as utterly devoid of 
justification as the most baseless of theological dogmaa 
The fundamental doctrines of materialism, like those of 
spiritualism, and most other “isms,” lie outside “the 
limits of philosophical inquiry,” and David Hume’s great 
service to humanity is his irrefragable demonstration of 
what these limits are. Hume called himself a sceptic, 
and therefore others cannot be blamed if tb(y apply the 
same title to him ; but that does not alter the fact that 
the name, with its existing implications, docs him gross 
injustice. 

If a man asks me what the politics of the inhabitants 
of the moon are, and 1 reply that I do not know ; that 
neither I, nor any one else, have any means of knowing ; 
and that^ under tliese circumstances, I decline to trouble 
myself about the subject at all, I du not think he has 
any right to call me a sceptic. On the contrary, in le- 
plyihg thus, I conceive that I am simply honest and 
truthful, and show a proper regard for the economy of 
time. 1^ Hume*s strong and subtle intellect takes up 
a great many problems about which we are naturally 
curious, and shows us that they are essentially questions^ 
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of Itmar politics, in their essence incapable of being 
answered, and therefore not worth the at^ntion of man 
who have work to do in the world. And he thus ends 
one of his essays : — 

** If W8 take in hand any Tolnae of Divinity, at sehool aietaphyaioa, 
for inatance^ let us ask, Does U contain any ahitraet reatoning ameemi'hg 
quantity ornnmber t Ka Does s( eontesti any esjpertmMt^ reosom/iy 
eoneemituf matter of fact and eantteneef No. Commit it then to tiie 
‘flames ; for it can contain nothing but aophutiy and ilinaion.'’ ^ 

Permit me to enforce this most wise advice. Why 
trouble ourselves about matters of ' which, however im- 

E ortaut they may be, we do know nothing, and can 
now nothing 1 We live in a world whidi is full of 
miseiy and ignorance, and the plain duty of each and 
all of us is to try to make the little comer he . can in- 
fluence somewhat less . miserable and somewhat less 
ignorant than it was before he entered it. To do this 
effectually it is necessary to be fully possessed of only 
two beliefs : the first, that the order of nature is ascer- 
tainable by our faculties to an extent which is practically 
nnlinuted ; the second, that our volition counts for some- 
thing as a condition of the course of events. 

S^ich of these beliefs can be verified experimentally, 
as, often as we like to try. Each, therefore, stands upon 
the strongest foundation upon which any belief can rest, 
and forma one of our highest troths. If we find that 
the ascertainment of the order of nature is facilitated 
by using one terminology, or one set of symbols, rather 
roan another, it is our mear duty to use the former ; and 
no harm can tumme, so long as we bear in mind, that we 
are dealing merely with terms and symbols. 

In itself it is of little moment whether we express 
the phaenomena ci matter in terms of spirit; or the 

i faumc^v "Emf *Of the AcadamieiX or Socftleal Philoeapfay,” ia the 
"XaguityeOacwuiig the Bmnaa Uadentaadiiqg^* 
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phsenomena of spirit, in terms of matter : matter may 
be regarded os a form of thought, thought may tie re- 
garded as a property of matter^— each statement has a 
certain relative truth. Bat with a view to the progress 
of science, the materialistic terminology is in ev^ way 
to be preferred. For it connects thought with the other 
phenomena of the universe, and suggests inquiry into 
the nature of those physical conditions, or concomitants 
of thought, which are more or less accessible to us, and 
a knowledge of which may, in future, help us to exercise 
the same kind of control over the world of thought, as 
we already possess in respect of the material worid ; 
wWcas, the alternative, or spiritualistic, terminology is 
utterly barren, and leads to nothing but obscurity and 
confusion of ideas. 

Thus there can be little doubt, that the further science 
advances, the more extensively and consistently will all 
the phnonomena of nature be represented by materialistic 
formulm and symbols. 

But the man of science, who, forgetting the limits of 
philosophicid inquiry, slides from these formulae and 
symbols into what is commonly understood by mate- 
rialism, seems to me to place himself on a level with 
the mathematician, who should mistake the x’s and 
with which he works his problems, for real entities — and 
with this further disadvantage, os compared with the 
mathematician, that the blunders of the latter are of 
no practical consequence, while the errors of systematic 
materialism may paralyse the energies and destroy the 
beauty of a life. 




VIIL 

THE SCIENTIFIC ASPECTS, 0F_ POSITIVISM. 

It is now some sixteen or seventeen years since I became 
acquainted with the “ Philosophic JPositivc,” the “ Dis- 
couTS sur I’Ensemble du Positivisme," and the “ Politique 
Positive” of Auguste Comte. 1 was led to study these 
works partly by the allusions to them in Mr. Mill’s 
“ Logic,” partly by the recommendation of a dis- 
tinguished theologian, and partly by the urg(?ncy of a 
valued friend, the late Professor llenfrey, who looked 
upon M. Comte’s bulky volumes as a mine of wisdom, 
and lent them to me that 1 might dig and be rich. 
After due perusal, I found myself in a position to echo 
my friend’s •words, though I may have laid more stress 
on the “ mine” than on the ** wisdom.” For I found 
the veins of ore few and far between, and the rock so 
apt to run to mud, that one incurred the risk of being 
intellectually smothered in the working. Still, as I 
waB glad to acknowledge, I did come to a nugget here 
and there ; 'though not, so far as my experience went; 
in the discussions on the philosophy of the physical 
sciences; but in the chapters on speculative and practical 
sociology. In these there was indeed much to arouse 
the liveliest interest in one whose boat had broken away 
from the old moorings, and who had been content ** to 
laj out an anchor by the stem”' until daylight should 

li 2 



break and the fog dear. Nothinff could be more inter- 
esting to a student of biology tiian to see the study 
of the biological sciences laid down, as an essential part 
of the prolegomena of a new view of social phsenomena 
Nothing could be more satisfactory to a worshipper of 
the severe truthfulness of science than the attempt to 
dispense with all beliefs, save such as could brave the 
light, and seek, rather than fear, criticism ; while, to a 
lover of courage and outspokenne^, nothing could be 
more touching than the placid announcement on the 
title-page of the “Discours sur I’Ensemble do Positi- 
visme,” that its author proposed 

"llt^rganiscr, sans Dieu ni (ol. 

Par le culte systdmatique de THamanitti,’* 

the shattered frame of modem society. 

In those days I knew my “ Faust ” pretty well, and, 
after reading this word of might, I was minded to 
chant the w^-known stanzas of me “ Geisterchor” — 

“■Weh! Web! 

Die Bchone welt 
8ie sturzt, sie zer^t 
"Wir tiagen 

Die Triinnnem ins Nichts hiniiber 

Miichtiger 

Der EraensShne 

Priichtiger, 

Bane sie wieder 

In deinem Bnsene bane sie anf.” 

Great, however, was my perplexity, not to sqy disap- 
pointment, as I followed me prepress of this "mighty 
son of earth” in his work of reconstruction. Un- 
doubtedly "Dieu” disappeared, but,,,^ "Nouveau 
Grand-Etre Supreme,” a gigantic fetish,, tl^ed out Iwan- 
new by M. Comte’s own hands, reined in his stead. 
"Roi" also was not heard of; but, in ms place, 1 found 
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a minutelj'defined social brgai]iu^6n«' wMch, if it ever 
came into practice, would exert a despotic anf^cmly 
such as DO sultan has rivalled, and no Puritan p^bytory, 
in its palmiest days, could hope to excel While as for 
the *'culte ^tdmatique de rHumanitd,*' I, in my blind- 
ness, could not distinguish it from sheer Popciy, with 
M. Comte in the chair of St Peter, aud the names of 
most of the saints changed. To quote Faust” again, 
1 found myself saying with Gretchen,—- 

^ngeiahr aagt das der Pfarrer auch 
Nur mit ein biachen andern WoTton.** 

Rightly or wrongly, this was the impression which, all 
those years ago, the study of M. Comte's works loft on 
my mind, combined with the conviction, which I shall 
always be thankful to him for awakening in me, that 
the organization of society upon a new and purely 
scientific basis is not only practicable, but is the only 
political object much worth fighting for. 

As I have said, that part of M. Comte’s writings 
which deals with the philosophy of physical science 
appeared to me to possess singularly uttle value, and^ 
to show that he had but the most superficial, and merely 
second-hand, knowledge of most branches of what is 
usually understood by science. 1 do not mean by this 
merely to say that Comte was behind our present kinow- 
ledge, or that he was unacquainted with the details of 
the science of his own dayv No one could justly make 
such defects cause of complaint in a philosophical write/ 
of the past genmation. What struck me was hb want of 
aj>prehension features of science ; his strange 

mistakes as tb'^e merits of his scientific contemporaries ; 
and his ludicrott^ etroneoUs notiona about the part which 
some of the scientific doctrines current in his time were 
destined to play in the future, With these impressions 
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in my mind, no one will be snipruied if I acknowledge 
that, for these sixteen years, it has been a periodical 
source of irritation to me to find M. Comte put forward 
os a representative of scientific thought ; and to observe 
iliat writers whose philosophy had its legitimate parent 
in Hume, or in themselves, were labelled “Comtists” or 
"Positivists” by public writers, even in epite of vehe- 
ment protests to the contrary. It has cost Mr. Mill 
hard rubbings to get that label off; and I watch Mr. 
Spencer, as one regards a good man struggling with 
adversity, still engaged in eluding its adhesiveness, and 
ready to tear away sldn and all, rather than let it stick. 
My own turn might come next ; and therefore, when 
an eminent prelate the other day gave currency and 
authority to the popular confusion, I took an oppor- 
tunity of incidentally revindicating Hume’s property in 
the so-called "New Philosophy,” and, at the same time, 
of repudiating Comtism on my own behalf^ 


^ I am glad to obserre that Mr« Con 57 refve, in the cr*tidsm with whidi he 
has favoured me in the number of the Portnighily Btvivm for April 18C9, does 
not venture to challenge the justice of the claim I made for Hume. He merel v 
Bu^ests that 1 have been wanting in candour in not mentioning Comte's high 
opinion of Hume. After mature reflection I am unable to dimm lyiy faiiTu 
lx I had 8U.gg^t6d that Comte had borrowed from Hume without acknowledg- 
ment ; or if, instead of trying to express my own sense of Hume’s merits wiSi 
the modesty which becomes a writer who hiw no authority in matters of philo- 
sophy, I had afiirmod that no one had properly appreciated him, Mr.Ccn^ve^s 
remarks would apply : but as I did neither of these things, th^ appear to 
me to be irrevelont, if not unjustiflable. And even had it occurred to me to 
quote M. Comte’s expressions abont Bume^ 1 do not know that 1 should have 
^ced them, inasmudi as, on his own showuifl^ M. Comte occasionally speaks 
yexy decidedly touching wxiten of whose wons he has not read a 1 x 00 . bius, 
In Tome VI. of the '^Philosophie I^itive,** p. 61!^ M. Comte writes: ^ Le 
plus grand des metaphysicians modexnes, Tillustre Kant, a aoblement merite 
line eternelle admiration en tentene, le premier, d’^chepper diieotement 4 
Vabaelu philoaophique par sa oei6bre conception de la <mable x^te, 4 la 
Afls objemve et subjcctiye^ qui indique un si Juste sentiment de hi saine 
philosophie,’* 

But m the ^ Preihoe Personnene” in the same volame, pw 35,M. Gomtetdla 
06 " Je nhd Jamais H en auoune langue, ni Vico, ni* KonC, ui fieito^ ni 
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The few lines devoted to Comtism in my {taper on the 
'* Physical Basis of Life** were, in intention, strictly 
limited to these two purposes. But they seem to have 
given more umbrage wan I intended they diould, to the 
mlloweis of M. Gomte in this country, for some of whom, 
let me observe in passing, 1 entertain a most unfeigned 
respect ; and Mr. Congreve’s recent article mves expres- 
sion to the displeasure which 1 have excited among the 
members of the Comtian body. 

Mr. Congreve, in a peroration which seems especially 
intended to catch the attention of his readers, indig- 
nantly challenges me to admire M. Comte’s life, “to 
deny that it has a marked character of grandeur about 
it ’t and he uses some very strong language because 1 
show no sign of veneration for his idoL I confess I do 
not care to occupy myself with the denigiption of a man 
who, on the whole, deserves to be spoken of with respect 
Therefore, I shall enter into no statement of the reasons 
which lead me unhesitatingly to accept Mr. Congreve’s 
challenge, and to refuse to recognise anything which de- 
serves the name of grandeur of character in M. Comte, 
unless it be his mrogance, which is undoubtedly sublime. 
All I have to observe is, that if Mr. Congreve is justified 
in saying that I speak with a tinge of contempt for his 
spiritual father, the reason for such* colouring of my 
language is to be foimd in the fact, that, when 1 wrote, 
I had but just arisen firom the perusal of a work with 
which he is doubtless well acquainted, M. Littr^’s 
“Auguste Comte et la Fhilosophie Positive.” 

Though there are tolerably fixed standards of tight 
and wrong, and even of generosity and meanness, it 


He^, fte. ; fene eonnaii lean Avan O B Tr a ge a qna d'apris qnelqaes idatkma 
iadiTectes et certatns extraits fort insnffisante," 

Who knows bat that the may indode Home? And in that caot 
what is the Tolne of M» Comte’s praise of him t 
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may be and that the beauty, or iprandenr, of a life is 
mote or less a matter of taate; and Mr. Congreve's 
uotLons Of literary excellence are so different from mine 
that, it may be, we should diverge as widely in our* 
judgment of moral beauty or ugliness. Therefore, while 
retaining my own notions, 1 do not presume to quarrel' 
with his. But when Mr. Congreve devotes a great deal 
of laboriously guarded insinuation to the endeavour to 
lead the pubuc to believe that I have been guilty of the 
dishonesty of having criticised Comte without having 
read him, I must be permitted to remind him that he 
has neglected the well-known maxim of a diplomatic 
sajp^ *'lf you want to damage a man, you should say 
what is probable, as well as ^at is true.” 

And when Mr. Congreve speaks of my having an ad- 
vantage over him in my introduction of “Christianity” 
into the phrase that “M. Comte’s philosophy, in practice, 
might be described as Catholicism minus Christianity 
intending thereby to suggest that I have, by so doing, 
desired to profit by an appeal to the odium theologiGum, 
— he lays himself open to a very unpleasant retort 

What if I were to suggest that Mr. Congreve had not 
read Comte’s works ; and that the phrase “the context 
shows that the view of the writer ranges — however 
superficially—- over the whole worka Tins is obvious 
from the mention of Catholicism,” demonstrates that 
Mr. Congreve has no acquaintance with the “Philoso^hie 
Positive^ 1 1 think the 8Ug|mBtion would be very unjust 
and unmannerly, and 1 sh^ not make it. But the &ct 
remains, that this little epigram of mine, which has so 
greatly provoked Mr. Congreve, is neither more nor less 
^n a condensed* paraphrase of the following passage 
whidi is to be found at page 344 of the fifth volume of 
the “Plulosophie Po^tive — 

* N<nr<«iid ahrayi I quote tbe eeoond editioii, liy littii. 
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**La Beule mArxt^ fkoa^ble de ee gnnd psobltoie hblgli^ttc^qiii n*% 
jamais pa 6tre philosopbiqaemeBt p^ jusqu^id^ consist^ib i^acov^iTi 
en sens ladicalement inverse dsa notions hwitaell^ gusos ‘^i dwtU 
ndceuairment pMr amn^damM h eatiolicime, (?HaitJa doeirik^^ 
rars^misatt&n, qoi n'a ixi pa^agiremeni rointe quo pas ioite de son 
inevitable adherenoo dl^entaire k la philosopbie deatineo 

k sucoomber gradqeUement sous FirresistiblaOmancipaton « la raison 
humaine; iemdis qu'une UlU emttUuiion^ cmvenMement reconi^rutte 
9ur de» hcuei intdUctuelh$ d la /aU plu» Hendue» H plus stables^ devra 
dnalemewt pr^sider d VindupensabU r^organualwa ^rituMe des 
sociitis modemeSf san/ Us diffkmcss esseniielUs spowtanfynent eorre^ 
sfHmdantes A Vextrtms diversUi des doctrines fondanuTUaks^ k moins 
de supposor, ce qui scrait certainement oontr^ietoire k renaemble dea 
lois de notre natorei que les immenaes efforU de tant de grands 
homines, secondes par la perseveiante sollicitude des nations civilisees^ 
dans la fondation ^colaire de ce chef-d’oeuvre politique de la ssgesse 
humaine, doivent etre enfin irrovocableiDent perdfts pour Teiite de 
rhumanite sauf les rcsultate, capitaux mais provisoircs, qui s’y^ lap- 
portaient immediatement. Cette explication generale, dej& evidem- 
ment motives par la suite dca considerations propres b ce chapitre, 
sera de plus en plus confirmee par tout le reste de notre operation 
historique, dpni die constiiuera sporUmiemcnt la principals condusion 
politique'* 

Nothing can be clearer. Comte’e ideal, as stated by 
himself, is Catholic organization without Catholic doc- 
trine, or, in other words, Catholicistu minus Christianity. 
Surely it is utterly unjustifiable to ascribe to me base 
motives for stating a man’s doctrines, as nearly as may 
be, in his own words I 

My leaders would hardly be interested were I to follow 
Mr. Con^ve any further, or I might point out that the 
fact of his not having heard me lecture is hardly a safe 

S ound for his speculations as to what I .do not teach. 

or do I feci called upon to give any opinion as to 
M. Comte’s mmrits or demerits as r^ards sociology. 
Mr. Mill (whose competence to speak on these matters 
I suppose not be questioned, even by Mr. Congee) 
has dealt with M. Comte’s philosophy from this point of 
view, with a vigour and authority to which I cannot for 
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a moment asj^e ; and with a eeveiily, aiot nnfreqnently- 
amounting to contempt, which I have not the if I 
had the power, to suipasa I, as a mete student in these 
questions, am content to abide by Mr. Hill’s judgment 
until some one shows cause for its reversal, and 1 online 
to enter into a discussion which I have, not provoked. 

The sole obligation which lies upon me is to justify so 
much as still remains without justification of what I 
have written respecting Positivism — namely, the opinion 
expressed in the following paragraph : — 

'*In so ftr as ay study of what spsdally chaiacterises the Positive 
Philosophy has led me, I find therein little or nothing of any scientifio 
valuer and a great^eal which is as thoroughly antagonistic to the very 
essence of science as anything in ultramontane Catholicism." 

Here are two propositions: the first, that the **Phi- 
losophie Positive^’ contains little or nothing of any 
scientifio value; the second, that Comtism is, in spirit, 
anti-scientific*. I shall endeavour to bring forward ample 
evidence in support of both. 

I. No one w^o possesses even a superficial acquaint- 
ance ^th physical science ran read Comte’s Lemons” 
without becoming aware that he was at once singularly 
devoid of redl knowledge on these subjects, and singu- 
larly unlucky. What is to be thought of the contem- 
porary of Young and of Fresnel, who never misses 
an opportunity of casting scorn upon the hypothesis 
of an ether — ^the fundam^tal basis not only of ‘the 
undulatory theory of light, but of so much else in 
modem pnysics— -and whose contempt for the int^ects 
of some of the strongest men of his generation was such, 
that he puts forward the mere existence of night as a 
refutation of the undulatory theory?^ What a won- 
derful gauge of bis own value as a scientific critic does 
he offo^ % whom we ate informed that phrenology is 
^ **F]ii]o8O|dii0 PositiTeg* iL p. 440L 
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a great sdonce, and peyoMogv a dxinitiiim ; tJiat Qall 
was one of the great men of aste, and that OuVier 
was **br^iant bat superficial**!^ How unhielcjr must 
one consider the bold speculator who, just before the 
da^ of modem histology— which is simply the appli- 
cation of the microscope to anatomy— reproves what he 
calls ** the abuse of microscopic investigations^** ** the 
exaggerated credit** attached to them; whOf when the 
moi^olc^cal uniformi^ of the tiwwiftw of the great 
majority of plants and animals was on the eve of filing 
demonstrated, treated with ridicule those who attenmt 
to refer all tissues to a g^ndratour/* formed 1^ 

“le chimdri<jue et inintelligible assemblage d*nne soite 
de monades orgoniques, qui smnient d5s lora lea vrais 
dldments primordiaux de tout corps vivant ; ** ^ and who 
finally tells us, that all the. objections against a linear 
arrangement of the species of living beings are in their 
essence foolish, and that the 'order of tiie aniTvifll series is 
“ necessarily linear,*** when the exact contrary is one of 
the best established and tiie most important truths ol 
zoology. Appeal to mathematicians^ astronomers, phyd- 
cists,^ chemistsi, biologists, about the “ Fbilosophie Posi- 
tive,** and they all, with one consent be^n to make 
prot^tation that^ whatever M. Comte’s other merits, he 
has shed no light upon the philosophy of their particular 
studies. 

• To be just, however, it must be admitted that even 
M. (^mte’s most ardent disciples are content to be 
judiciously silent about his knowledge or appreciation of 

1 **Le InielMit nais miperiidd ODfier.*---flUZoMmfcM FoiUive, vi p. 383. 

• "Philoiqphie PodtiTe,” iiL^ 368. • Ibid. p. 387. 

• Ewr the late Dr. WMwall, irbo colla Comte "a dullow pratandar.* ao 
ftraaall tha audem adam^ axo)^ aatromniw, am coaoetiM^ and tella va 
tbat "Ilia ptetaaiions to dJaooteEiea am, as Sir John Heracbel haa diowB, 
abaindlT nUadoua.*’— "Comte and PodtiTiam,” MamiUan’$ liagatiM. 
Hamh 1866 . ' 
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the sciences l^emselves, and prefer to base their mastei^s 
claims to scientific authorii^ upon his "law of th'^ 
three states/' and his “classification of the sciences." 
But here, also, I must join issue with them as completely 
as others — ^notably Mr. Herbert Spencer — have done 
before me. A critical examination of what M. Comte 
has to say about the “ law of the three states " brings out 
nothing but a series of more or less contradictory state- 
ments of an imperfectly apprehended truth ; and his “ clas- 
sification of the sciences," whether regarded historically 
or logically, is, in my judgment, absolutely worthless. 

Let us consider the law of "the three states" as it 
is put before us in the opening of the first Le9on of 
the “ Fhilosophie Positive — 

** En fStudiant ainsi le d^veloppemont total de rintelligenoe bamaine 
dans 868 diverses 8ph&re8 d*activit6| depuia eon premier eaeor le plus 
simple jusqu’k nos jours, je crois avoir d^couvert une giando loi 
fundamentalo, h laquelle il eat assqjetti par une ndeessiti invariable, et 
qui me semble pouvoir 4tie solidement ^tablie, soit but les preuves 
rationelles foumios par la connaissanoe de notre organisation, soit sur 
les verifications historiques idsultant d’un examen attentif du pass^ 
Cette loi consiste en ce que cbacune de nos conceptions principales, 
chaquo brancho de nos connaissances, passe successivement par trois 
6t&ta tb^oriques diffiSrents ; I’^tat thoologique, ou fictif ; F^tat m4ta> 
physique, ou abstrait ; I’^tat scientifique, ou positil £n d’autres 
termes, Tesprit humain, par sa nature, emploie successivement dans 
chaoune de ses recherches trois m^thodes de philosophy, dont le 
caraetbre eel emmtidlement different et m(me tiidicaiment oppose ; 
d’abord la miSthode thtologique, ensuite la mithode mfitaphysique, et 
enfin la miSthode positive. De U^ trois cortes de philosophie, ou de 
systimes g&n6vmx de conceptions sur rensemble des ph^nomines 
itxdueni mutuellemmt; la premiere est le point de depart n^cessaiie de 
rintelligenoe humaine ; la troisiime, son 4tat fixe et definitif i laseoonde 
estuniquement destinf^ k servir de transition.*’ ^ 

Nothing can be more precise than these statements, 
which may be put into we following propositions:-— 

(a) 'I'he human intellect is subjected to tho law by 

1 MphUosophie PMitiTe,” L pp. ^ 8. 
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an invariable necesdfy, which is demonstnUe, d priori, 
from the nature and consdtntion of the intelloot ; 
while, as a matter of historical £sc^ the human in- 
tellect has been subjected to the law. 

(6) Every branch of human knowledge passes throi^h 
the three states, necessarily beginnii^ with the first 
stage. 

The three states mutually exclude one another, 
being essentially difiercnt, and even radically (mposed. 

Two questions present themselves. Is M. Comte 
consist^t with himself in making these assertions 1 
And is he consistent with fact? I reply to botir 

? ue8tions in the negative; and, as regard the first, 
bring forward as mv witness a remarkable passage 
which is to be found in the fourth volume of t£e 
“Philosophie Positive” (p. 491), when M. Comte had 
had time to think out, a little more fully, the notions 
crudely stated in the first volume : — 

** A propTomont parler, la philo60|Aie th^ologique, m 6 me dans noire 
premiere enfance, individaelle ou aociale, n’a jamais pu dire rigonreuse- 
ment nniyereelle, c’est-ii-dire que, pour lea ordres quolconques de 
ph^nom^nes, lea /aits lea plua aimplea et lea plua oonmuna ant to^oura 
m regard^ eomme eaaamtiellement aaaujettia k dea hia naturelleat au lieu 
d'Hre attrihuea d VarhUraire volonti dea agenta aumatuvela, L’illuetre 
Adam Smith a, par exem^ile^ trea-heureusement remarqu^ dans- sea 
easaia pbUosophiquea, qu’on ne trouvait^ en auenn temps ni en aucun 
pays, un dieu pour la pesanteur. U en eat ainai, en gen^cd^ mJtme d 
regard dea avjeta lea plua compliqUh^ envera toua lea phtmn^nea aaaez 
eltmentairea et aaaea familiera pour que la par/aite invariahiliU de 
Uura relatiom effectivea ait tovjaura dd frapper apantanhnent Vobaer^ 
vateur le moina prtpari, Dans Fordre moxid et social, qu^une yaino 
opposition youdiait aigoardliui syst^matiquement interdire k la phi-. 
loBophie positiye, il 7 a eu n^cessairemeni en tout temps, la pensde 
des lois natureilei^ rwtiyement aux plus simples phdnom^nes de la 
yie jonxnali&fie^ comma I’esiga 4 yidemment la conduite g^n^rsle de 
nofere existence iidelle, indi'ridudle on socisle^ qui n'auiait pa jamms 
computer auciine pi^y<^aiice quelconqu^ si tons les ph^nomines 
hnmains ayaient dtd rigoureusemsnt attribu^ k des agents sumatuielSf 
puisque dka lorn la jfakn amiit logiquemant eonstitud la sside res- 
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sonruo inagmable pour influer sur le coura habituel dea aetiona 
humainea. On doit mhne remarqmr, d ee mjet, que c’esf, au contraire^ 
t&>auckt apoiiton^ de9 premi^u loU natyrdleM propreB aux acta indi^ 
vidueh m Bociaux qui^ fictivement tramportie & tom leoph^nominet du 
monde exthieur^ a dUiboid foumi, dapris no$ explieatiom prieedenUs, 
larai prineipe fondamental do laphUoaophie tk^logique, Ainoif le germe 
tUmeMairt de la philosophie pooitive est certainement tout amsi primitif 
au Jbud que celui de la philosqphie thiologique eUe-mime^ quoi qu'U n^aU 
pu ee developper que heaueoup plue tard. line telle notion importe 
eztr(^mement ^ la parfaito rationality de notie thyorie sociologique, puis- 
que la vie hoznaine ne pouvant jamais ofPrir ancnne vyritable cryation 
quelconque, mais toujours une simple yvolation graduelle, Tessor final 
do I’esprit positif deviendrait scientifiquement incompryhensible, si, 
d^s Torigine^ on n’en concevait, k tons cgards, les premiers rudiments 
nycessaires. Depuis cette situation primitive, a mesure que nos 
observations se sont 8|>ontanyment ytenducs et gynyralisees, cet essor, 
d'abord H peine appryciable, a constammont suivi, sans cesser long- 
temps d’etre subalterne, une progression trds-lente, mais continue, la 
philosophio thyologique restant toujours ryservye pour les phunomyncs, 
de nioins en moins nombreux, dont les lois natnrelles ne pouvaient 
encore fitre aucunomont connues.** 

Compare the propositions implicitly laid down here 
with those contained in the earlier volume, (a) As 
a matter of fact, the human intellect has not been 
invariably subjected to the law of the three states, 
and therefore the necessity of the law cannot be 
demonstrable d prioirL (fc) Much of our knowledge 
of all kiAds has not passed through the three states, 
and more particularly, as M. Comte is careful to point 
out, not tlirough the first (c) The positive state has 
more or less co-existod with the theological, from the 
dawn of human intelligence. And, by way of com- 
pleting the series of contradiction^ the assertion that 
the lltree states are ” essentially different and even 
radically opposed,’’ is met a little lower on the same 
page by the declaration that **the metaphysical state 
is, at l)ottom, notlung but a simple general modification 
of the first while, m the fortieth Lejon, as also in the 
interesting early essay entitled ** Consid^tions philo- 
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m^^iiqaes sur les Sciences et les Savants (1825),** tbo 
th^ states are practicallj reduced to two. la vM- 
table esprit gdndral de toute pbilosophie thdologique 
ou mdtapbysique consiste b prendre pour principe, dans 
Texplicstion des phdnombnes du monde eztdrieur, notre 
sentiment immdmat des phdnombnes humaines ; tandis 
que an contraire, la phuosophie positive est toujours 
caractdrisde, non moins profonddment, par la subordina- 
tion ndcessaire et rationneUe de la conccptLon de rbommc 
k celle da monde.” * 

I leave M. Comte’s disciples to settle which of these 
contradictory statements expresses their master’s real 
meaning. All 1 beg leave to remark is, that men of 
science are not in the habit of paying much attention 
to “ laws ” stated in this fashion. 

The second statement is undoubtedly for more rational 
and consistent with fact than the ^t ; but I cannot 
think it is a just or adequate account of the growth 
of intelligence, cither in tne individual man, or in the 
human species. Any one who will carefully watch the 
development of the intellect of a child will perceive 
that, from the first, its mind is mirroring nature in two 
difierent ways. On the one hand, it is merely drinking 
in sensations and building up associations, while it forms 
conceptions of things and their relations which are more 
thoroughly “ positive,” or devoid of’ entanglement with 
hypotheses of any k^, than they will ever be in after- 
life. No child has recourse to imaginary personifications 
in order to account for tlie ordinary properties of objects 
which axe not alive, or do not represmit living things. It 
does not imagine ilmt the taste of sugar is brought about 
by a god of sweetness, or that a q>irit of jumping cansra 
a ball to bound. Such phasnomena, which form the basis 
of a very large 'part of its ideas, are taken as matters 
' *Pi>ilawpliia iii ]». Isa 
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of course — os ultimate facts which suggest no difficult 
and need no explanation So far as these common, 
though important, phenomena are concerned, the Quid’s 
mind is in what M. Comte would call the ‘‘^posititre” 
state. 

But, side by side with this mental condition, there rises 
another. The child becomes aware of itself as a source 
of action and a subject of passion and of thought The 
acts which follow upon its own desires are among the 
most interesting and prominent of surrounding occur- 
rences ; and these acts, again, plainly arise either out of 
affections caused by surrounding things or of other 
changes in itself. Among these surrounding things, the 
most interesting and important are mother and father, 
brethren and nurses. The hypothesis that these won- 
derful creatures are of like nature to itself is speedily 
forced upon the child’s mind ; and this primitive piece 
of anthropomorphism turns out to be a highly successful 
speculation, which finds its justification at every turn. 
No wonder, then, that it is extended to other similarly 
interesting objects which are not too unlike these— ’to 
the dog, the cat, and the canary, the doll, the toy, and 
the picture-book — ^that these are endowed with wiUs and 
affections, and with capacities for being *‘good” and 
“naughty.” But surely it would be a mere perversion of 
language to call this a “ theological ” state of mind, either 
in Uie proper sense of the word “theologits-^l,” or as con- 
trasted with “scientific” or “positive.” The child does 
not worship either father or mofher, dog or dolh On 
the contrary, nothing is more curious than the absolute 
irreverence, if I may so say, of a kindly-treated young 
child ; its tenden<^ to believe in itself as the centre 
of the universe and its dispoedtion to exercise despotic 
tyranny over those who could crush it with a foger. 

Still less is thoe anything unscientific, or anti-scientific^ 
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in this infantile antbropomoxplusm. The child c^erves 
that numy phoenomena axe the consequences of affectioSs 
of itself; it soon hSs excellent reasons for the belief 
that many other phenomena are cohsequencea of the 
affections of other beings, more or less like itself. And 
having thus good evidence for believing that many of 
the most interesting occurrences about it are explicable 
on the hypothesis that they are the work of intelligences' 
like itself — having discovered a vera causa for many 
phenomena — why should the child limit the application 
of so fruitfal an hypothesis! The dog has a sort of 
intelligence, so as the cat; why should not the doll 
and the picture-book also have a share, proportioned 
to their likeness to intelligent things ! 

The only limit which docs arise is exactly that which, 
as a matter of science, should arise; that is to say, the 
anthropomorphic interpretation is applied only to those 
phsenomena which, in their general nature, or their 
apparent capriciousness, resemble those which the child 
observes to be caused by itself, or by beings like itself. 
All the rest are regarded as things which explain them- 
selves, or are inexplicable. 

It is only at a later stage of intellectual development 
^ that the intelligence of man awakes to the apparent 
‘ conflict between the anthropomorphic, and what I may 
call the physical,^ aspect of nature, and either endeavours 
to extend the anthropomorphic view over the whole of 
nature — ^which is the tendency of theology; or to give 
the same exclusive nrcdomiuance to the physical view — 

* The word *p<r>tivB* is in sreir -wsy objeetisnabls. Tn one seme it 
suggests that meaUl quality whidi was undoubtedly largely developed m 
M. Oomte^ but con best be oiapensed with in a philosopher ; m another, it is 
nntetunate in its application to a qrstem which starts with enormous neffir 
ti<ma ; in its third, sad q^ecially philosophiotd sense, as implying a of 
thoof^t which* assumes nothing beyond the content of oujerved it 
implies t&at whkh noysr did ezi^ sod neyer win. 

M 
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wbich'li the tendency of science; or adopts a middle 
course, and taking from the anthropomorphic view its 
tendency to personify, and from tiie physical view its 
tendency to exclude volition and affection, ends in what 
M. Comte calls the "metaphysical” state— "metaphy> 
sical,* in M. Comte’s writings being a general term of 
abuse for anything he does not likei 

What is true of the individual is, mutati$ mutandi$, 
true of the intellectual development of the specieSi It 
is absurd to say of men in a state of primitive savagery, 
that all their conceptions are in a theological state. 
!Nine-tcnths of them are eminently realistic, and as 
"positive” as ignorance and narrowness can make them. 
It no more occurs to a savage than it does to a child, 
to ask the why of the daily and ordinary occurrences 
which form the greater part of his menm life. But 
in regard to the more striking, or out-of-the-way, events, 
which force him to speculate, he is highly anthropo- 
morphic ; and, as compared with a child, his anthropo- 
morohism is complicated by the intense impression 
whiw the death of his own kind makes upon him, 
as indeed it well may. The warrior, full of ferocious 
energy, perhaps the despotic chief of his tribe, is 
suddenly struck down. . A child may insult the man 
a moment before so awful ; a fly rests, undisturbed, on ' 
the lips from which undisputed command issued. And 
yet the bodily aspect of the man sc'^ms hardly more 
altered tlum when he slept, and, sleeping, seemed to 
himself to leave his body and wander through dream- 
land. What then if that a^mething, which is the essence 
of the man, has really been made to wander by the 
violence done to it, and is unable, or has forgotten, 
to come back to its shell? Will it not retain some- 
what of the powers it possessed during life? May 
it not help us if it be pleased, or (as seems to be 
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far the more general impresaon) hurt ns Jf it be 
angered 1 Will it not be well to do towards it those 
ihinffl which would hatre soothed the man and rat 
him in good humour during his life? It is impossible 
to study trustworthy accounts of savago thought with- 
out seeing that some such train of ideas fia this lies at 
the bottom of their speculative beliefe. 

There are savages yrithont God, in any proper sense 
of the word, but none without ghosts, And the Fetish- 
ism, Ancestor>worsbip, Hero-worship, and Demonology 
of primitive savages, are all, 1 believe, different manners 
of expression of their belief in ghosts, and of the 
anthropomorphic interpretation of out-of-the-way events, 
which is its concomitant. Witchcraft and sorcery are 
the practical expressions of these beliefs; and they 
stand in the same relation to religious worship as the 
simple anthropomorphism of children, or savages, docs 
to theology. 

In the pro^ss of the species from savagery to 
advanced civilization, anthropomorphism grows into 
theology, while physicism (if 1 may so call it) develops 
into science ; but the development of the two is con- 
temporaneous, not successive. For each, there long 
.exists an assured province which is not invaded by 
the other ; while, between the two, lies a dcbatcable lan^ 
ruled by a sort of bastards, who owe their complexion 
to physicism and their substance to anthropomorphism, 
and are M. Ckimte’s particular aversions — ^metaphysical 
entities. . 

Buti as the ages lengthen, the borders of Physicism 
increase. The territories of ^e bastards are all annexed 
to science; and even Theology, in her purer forms, 
has ceased to bo anthropommphic, however she may 
talk. Anthropomorphism has tidien stand in its last 
fortress — man himsclfl But science closely invests the 
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walls; and Philosophers sird themselves for battle 
npon the last and greatest <n all speculative problems—' 
Docs human nature possess any free, volitional, or truly 
anthropomorphic element, or is it only the cunningest 
of all future’s clocks? Some, among whom 1 count 
myself, think that the battle will for evt^ remain a 
drawn one, and that, for all practical purposes, this result 
Ls as good ns anthropomorpmsm winning the day. 

The ckssiGcation of the scicncesi, which, in the eyc8| 
of hi. Comte’s adherents, constitutes his second great 
claim to the dignity of a scientific pliilosophcr, appears 
to me to be open to just the same objections as the 
law' of the three states. It is inconsistent in itself, and 
it is inconsistent with f^t. « Let ns consider the main 
points of this classification successively 

** n f<int Uistingnor par rapport h tons lea ordres dos pli^nomlnea, 
denx genres do sciences nntutelles ; las ones abstraites, gunuroles, ont 
ponr objnt la dccouverte dcs lois qui rdgisaent Ics diverses classes de 
phdnom&Dea, en considorant tons lea cos qu’on pout concevoir ; lea 
autroa concretes, particnli^ios^ desciiptives, et qn'on designe qnclquefoia 
sous le nom dcs sciences noturelles proprenient dites, consistent dans 
I'appUcation de ces luis & lliistoiie eifuctive des diflui'cnts Ctres 
existants.” * 

The "abstract* sdenccs ore subsequently said to be 
mathematics, astronomy, physics, chemistry, physiolt^, 
and social physics — the titles of the two latter being 
subsequently changed to biology and sociology. ]£ 
Comte exemplifies tjie distinction between his abst^t 
and his concrete sdencea as follows : — 

** On pourra d’abord rapereevoir fa^neltement en ooBqMnml^ d^lne 
la pbysiologia gtodrale^ et dhuie eutn part la todogie et la 
Wtioiqiw proprement ditea. Ce eont dridemnent^ en eM^ dans 
trmnx d’nn caraet&n f<nt disUnet^ qua d’dtodier, an gdndia^ ha Ua 

is on da dutanniner le node d’exiatenee de dbaqne corpe efraa^ 
an nttlcnlicr. CttU tteondt fMti <a eitCnti, eU n &mnr tmat fmiiit 
fiTM^remifra*— ;P* 67. 

^ *FmiaMiiUa L ^ 63 
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AU tlte unreality and mere bookuhness df 1C. Comte’s 
Imowledge of physical science comes out in tho passage 
I have italicised. “The special study of living beings 
is based uTOn a general study of we laws of lifer 
'What little I know about the matter leads me to think 
thai> if M. Comte bad possessed the slightest practical 
acquaintance with biological science, he would have 
turned his phraseology upside down, and have perceived 
that we can have no knowledge of the general laws 
of life, except that which is based , upon ^ study of 
particular living beings. 

The illustration is surely unluckily chosen ; but tiie 
language in w'hich these so-called abstract sciences are 
defined seems to me to be still more open to ciitidism. 
With what propriety can astronomy, or physics, or 
chemistry, or biology, be said to occupy themselves 
with the consideration of **idl conceivable cases” which 
fall within their respective provinces? Does the US' 
tronomcr occupy himself with any other syaiem of the 
universe than that which is viable to him 1 Does he 
speculate upon the possible movements of bodies which 
may attract one another in the inverse proportion of the 
cube of their distances, say? Does oiology, whether 
“ abstract” or “concrete,” occupy itself witS any other 
form of life than those which exists dr have existed? 
And, if the abstract aciences embrace all conceivable 
cases of the operation of the laws with which they 
are concerned, would not th^, necessarily, embrace the 
suhjecta tii the concrete sciences; which, inasmuch as 
they exisi, must needs be conceivaUe ? ^ £Eu;t, no such 
distinction as that which M. Comte draws is tenable. 
The first stage of bis clawification breaks its own 

Bat granting M. Omnte lus dx dietract sciences, be 
proceeds to anan^ them to what. he calls 
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their natural order or hierarchy, their places in Ibis 
hierarchy bcin,7 determined by Ibe degree of generality 
and simplicity of the concq>tions \nth which they 
deal Mathematics occupies the first, astronomy the 
second, physics the third, chemistry the fourth, biology 
the fifth, and sociology the sixth and lost place in ibe 
seriea M. Comte’s arguments in favour of this classi- 
%sation are first— 

*'6a eonformiU emntitlle STee Is oo^idination, en qaelqas-sorte 
«ponUncct, qui se trouTe en efbt implieitement admiee par lee aavants 
]mia k r^tude dee diverse bianohea de la pldloaophie natorelle.** 

But I absolutely deny the existence of this conformity. 
If there is one thing clear about the progress of modem 
science, it is the tendency to reduce all scientific 
problems^ except those whicn ore purely mathematica], 
to questions of molecular physics — that is to say, to 
the attractions, repulsions^, motions, and co*ordination< 
of the ultimate particles of matter. Social phsenomena 
arc the result of the inreraction of tho components of 
society, or men, with one another and tho surrounding 
universe. But, in the language of physical science, 
which, uy the nature of the case, is materialistic, the 
actions of men, so far as they ore recognisable ly 
science, are the results of molecular changes in the 
marter of which they are composed ; and, in the long 
run, these must come into the hands of tho physioial 
A fortiori^ the phsendmma of biolcgy and of memirizy 
ore^ in their ultimate antdysia^ questions of molecular 
physics. Indeed, the fact is acknowledged hy all 
chemists and biologists who look beyond their imme> 
dmte oeoupaliqi^ And it is to be observed, that the 

nested with molecular physics as an tboae of (bemistiy. 
Molar physical chemutiy, and biology are not three 
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sttccesave steps in tine ladder of knowledge, os IL 
Ck>mte wonld have us believe^ but tbim branehes 
springing fiom the common stem of molecular physica 

As to astronomy, I am at a loss to undemtand how 
any one who will give a moment’s attention to the 
nature of Ihe science can fail to see that it consists of 
two rarts : first, of a description of the phenomena, 
which is as much entitled as descriptive zoology, or 
botany, is, to the name of natural history ; and, secondly, 
of an explanation of the phsenomenn, fiimished by the 
laws of a force — gravitation — ^tbe study of which is as 
much a part of physici^ as is that of heat, or electricity. 
It would be just as reasonable to make the study of 
the beat of the sun a science preliminary to the rest 
of thcrmotics, as to place the study of the attraction of 
the bodies, which compose the universe in general, 
before that of the particular terrestrial bodiesi, which 
alone we can experimentally know. Astronomy, in fact; 
owes its perfection to the circumstance that it is the 
only branch of natural history, the phenomena of which 
are largely expressible by mathematical conceptions, 
and which can be, to a great extent, explained by the 
application of very simple physical laws. 

With regard to mathematics, it is to be observed, in 
the first place, that M. Comte mixes up under that 
head the pure relations of space and of quantity, which 
properly included under the name, with rational 
medianics and statics, which are mathematical deve- 
lopments of the most general conceptions of physics, 
namely, the notions of force and o£ motion. Kelegating 
these to their proper place in physics, we ha^ left pure 
mathematic^ which can stand neither at the head, nor 
at the tail, of any hierarchy of ^e sciences, since, like 
logic, it is equally related to all ; though the enormous 
practical difficulty of applying mathmnatics to the more 
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complex phenomena of nature removes them, for the 
present, out of its sphere. 

On this subject of mathematics, again, M. Comte 
indulges in assertions which can only be accounted for 
by his total ignorance of physical science practically. 
Aif for example : — 

**C’c8t done par I'^tnde des maihimatiqnes, et seuleTnent par tile, 
qiie Ton pout se faire une id^e juBte et approfondie de ce que o'est 
qu'une science. Cost uniguement qu'on doit dierchcr k connatte 
avoo precision la mithode gtnhule qw Vtsprit humain emploie constam^ 
fnent dant touies m reeherckeM poiUlves^ paroe que nuUo part ailleani 
Job questioBB ne sont r^Bolues q*une iDam«ire anssi complete et les 
doduotions proloiigccB auBfiiHom avoc une xigoureuBo. C*est 

Ik 4galoment quo uotro ontendement a donn^ lea plus grandef pteuves 
de aa force, puree quo lea iddes qu*il y consid^re aont du plua liaut 
<1ogr^ d’abstraction possible daus Tordre positif. Toute Education 
• »rienli/igae qui ne commence point par une idle itude p^che doUc nicee- 
Mtrcmtnt par ea base,** ^ 

That is to say, the only study which can confer "a just 
and comprehensive idea of what is meant by science,” 
aud, at the same time, furnish an exact conception of 
the general method of scientific investigation, is that 
which knows nothing of observation, nothing of experi- 
ment, nothing of induction, nothing of causation I And 
education, the whole secret of whi(m consists in proceed- 
ing from the easy to the difiicult, the concrete to the 
abstract, ought to be turned the other way, and pass 
from the alistract to the concrete. 

M. Comte puts a second argument In favour of his 
hierarchy of we sciences thus; — 

oUa second oaract6te tr^-essentjel de aotn dessiScatioa, dest 
d’dtre adeesrairement coaforan It I’otdn effectif dn ddveloppement do 
U philoBophie aatutelle, Cost ca qne vdiifle tout ee qu’on eait de 
lliistoite dee ecieacea.”* 

But Mr. Spencer has so thoroughly and completely 
demonstrated the absence of any correspondence between 
<«Phaesc^Feaitivak”ip.89k > Ibid., L pt 77. 
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the histopeal development of the sciences, end thdr 
position in the Comtean hierarchy, in his essay on the 
“Cien^ of Sci^ce," that 1 shall not waste time in 
repeating his refutation. 

A third proposition in support of the Comtean classi- 
fication of the sciences stands as follows: — 

“En troin&me lieu eette classification presents la propri^ti trts- 
mnarquable de raarqner exoctement la porfoction nlatire doa dtfEiS- 
notes^ sciences, laqaelle consists essentiellement dans le 4*8^ 
precision des connaissances efe dans lent co-ordination plus ou taoins 
itttime.** * 

I am quite unable to undcrstadl the distinction which 
M. Comte endeavours to draw in this passngo in spite 
of his amplifications further on. Every science must 
consistsof precise knowledge, and that knowledge must 
be co-ordinated into gener^ proportions, or it is not 
science. "When M. Comte, in exemplification of the 
statement 1 have cited, says that **le8 phdnombnes 
organiques ne comportent qu’une dtude h la fois moins 
exacte et moins systdmatique que les phdnomhnes des 
corps bruts," 1 am at a loss to comprehend what he 
mcana If I affirm that *‘when a motor nerve is irri- 
tated, the muscle connected with it becomes simultane- 
ously shorter and thicker, without chan ging its volume,” 
it appears to me that the statement is os precise or exact 
(and not merely as true) as that of *thc physicist who 
should say, that **when a piece of iron is heated, it 
becomes simultaneously longer and thicker and increases 
in volume nor can 1 discover any difference, in point 
of precision, between the statement of the morphological 
law ^at **animalB which suckle their young have two 
occipital condyles,” and the enunciation of the physical 
law that “water subjected to dectrolysis is replaced by 
an equal weight of the gaseh, oxygen and hydrogen!” 

I "EliilgMpIifsPodttM^'L p. 7a. 
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As for anatomical or physiological investigation b^g 
less '^systematic” than that of tiie ph 3 rBici 8 t or chemist, 
the assertion is simply unaccountable. The methods of 
physical science are everywhere the same in principle, 
and the physiological investi^tor who was not "sys- 
tematic " would, on the whole, break down rather sooner 
than the inquirer into simpler subjects. 

Thus M. Comte's classmcation of Ihe sciences, under 
all its aspects, appears to me to be a complete fmlure. 
It is impossible, in an article which is already too lon^ 
to inquire how it may be replaced by a better ; and it is 
the less necessary to do so, as a second edition of Mr. 
Spencer's remarkable essay on this subject has just been 
published. After wading through pages of the long- 
Avinded confusion and second-hand information of the 
“Philpsophie Positive,” at the risk of a crise c6r6brah— 
it is as good as a shower-bath to turn to the "Classi- 
fication of the Sciences,” and refresh oneself with Mr. 
Spencer’s profound thought, precise knowledge, and clear 
langua^ 

IL The second proposition to which I have committed 
myself, in the paper to which I have been obliged to 
refer so often, is, that the "Positive Philosophy” contains 
" a great deal which is as thoroughly antagonistic to the 
very essence of science as is anything in ultramontane 
CatWicism.* 

What I ref(» to in these words, is, on the one hand 
the dogmatism and narrowness which so often mark 
M. Comte’s discussion of doctrines which he does not 
like, and reduce his expressions of opinion to mere 
passionate puerilities; as, for example, when he is 
arguing against the assumption of an ether, or when 
he is ttdkmg (I cannot call it aiguing) against pyscho- 
logy, or political economy. On the other han^ 1 allude 
to the spirit of meddling ystematisation and regulation 
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-wbicb animates even the "Fhilosopbio Positive,** and 
breaks out, in the latter volumes of that work, into no 
uncertain foreshadowing of the anti-^cientifio monstio* 
sitios of Comte’s later writings. 

Those who try to draw a line of demarcation between 
the spirit of the **Philosophie Positive,” and that of 
tho ‘^Politique” and its successors, 0f I may express 
an opinion from fragmentary knowledge of these last,) 
must have overlooked, or forgotten, what Comte himself 
labours to show, and indeed succeeds in provingf in 
tho *‘Appcndice Gdn^ral” of the .** Politique Positive.” 
“Dhs mon d^but," he writes, **je tentai de fonder le 
nouveau pouvoir spiritucl que j’institue aujouxd’hui” 
“Ma politique, loin d’etre auctmement oppos^ h ma 
philosophie, en constitue tellcment la suite naturelle 
que celle-ci fut directemeut institute pour servir de basn 
k cclle>]k comme le prouve cet appendice.” ^ 

This is quite true. In the remarkable essay entitled 
** Considerations sur le Pouvoir spiritud,’* published in 
March 1826, Comte advocates the establishment of a 
“ modem spiritual power,” which, he anticipates, may 
exercise an even greater influence over temporal aflairs, 
than did the Catholic cl«:gy, at the height of their 
vigour and independence, in the twdfth century. This 
spiritual power is, in fact, to gov^ opinion, and to 
have the supreme control over education, in each 
nation of the West; and the spiritual powers of the 
several European peoples are to be assorted together 
and placed under a common direction or ** souveraineM 
spirituelle.** 

A system of ** Catholicism mmiu Christianity” was 
ther^orc completely organized in Comte’s mind, four 
years before the first volume the ** Philosophic 
Positive ” was written; an^ naturally, the papal spirit 

> Loq. eit, PMbea BoMal^ 1. it 
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shows atself in that worl^ not only in the ways 1 
have already mentioned, but, notably, in the attack 
on liberty of conscience which breaks out in the fomth 
volume 

" U 8 point do li'berM da eoDsdleoea an aatranomie^ an phy^qn^ 
on chinuo, on pbysiologie mtme, on ca aaaa qna chocon trooTerait 
absotde de ne pas eroiro da conflanca aiuc pidneipes dtaUia daiis las 
acieneea par lea lioimaea compdtonts.” 

** Nothing in ultramontane Catholicism ** can, in my 
jud|pnent> be more completely sacerdotal, more entirely 
anti'Scientific* than this dictum. All the great steps in 
the advancement of science have been made by just 
those men who have not hesitated to doubt the ** prin- 
ciples established in the sciences by competent persons;" 
and the great teaching of science — ^the great use of it as 
an instrument of mental discipline — ^is its constant incul- 
cation of the maxim, that the sole grounc. on which any 
statement has a right to be believed is the impossibility 
of refuting it. 

Thus, without travelling beyond the limits of the 
** Philosophie Positive," we find its author contempla- 
ting the cstabUdunent of a ^stem of society, in which 
an organised spiritual power shall over-ride and direct 
the temporal power, as completely as the Innocents and. 
Gregorys tried to govern Europe in the middle ages i and 
repudiating the exercise of liberty of conscience against 
the **Aommes com^tentSt" of whom, by the assrmp- 
tion, the new priesthood would be composed. Vha 
Mr. Congreve as forgetful of this, as he seems to have 
been of some other ports of the " Philosophie Positive^*' 
when he wrote, thi^ **in any limited, caieM use of 
the term, no candid man could say that the Posidve 
Philosophy eontained a great deal aa thoroughly anta- 
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gonistie to [the veiy essence of^] science as Catholi> 
cism"? 

M. Comte, it will have been obs(^ed, denies to retain 
the whole of Catholic organization; and the logical 
practical result of this part of his doctrine would be 
the establishmont of something conetponding with that 
eminently Catholic, but admittedly antiHScicntific^ insti- 
tution — the Holy (^ca 

1 hope I have said enough to show that I wrote the few 
lines 1 devoted to M. Comte and his philosophy, neither 
unguatdedly nor ignorantly, still less mauciously. I 
shml be sony if what 1 have now added, in my own 
justification, should lead any to suppose that I think 
AI. Comte's works worthless; or that I do not heartily 
r^cct, and sympathise with, those who have been im- 
pelled by him to think deeply upon social j^blcms, 
and to strive nobly for social regeneration. It is the 
virtue of that impulse, I believe, which will save 
the name and fame of Auguste Comte from oblivion. 
As for his philosophy, I port with it by quoting 
his own words, reported to me by a quondam Comtist, 
now on eminent member of the Institute of France, 
M. Charles Bobin: — 

* La Philoaopldo est one tentative Ineeesante de Tesprit trainafn ponr 
anirer an lepos : mais elle ae trouve inceesanmont ausd ddrangfe par 
lea ^Togite continiu da la ecienee. De It vieht poor la pbilosophe 
Tobugation de lefaire cbaqne soir la mthise de ece conceptions ; et 
nn jonr viendia ob lliomme taiBoanabls ne fieia plna d’autte mitie 
dnada’* 

* Hr. Coogieve leave* out these inipoitantira^ldikbdunrtliatlieiiv 
tetbeepiiit,atidmttethedeUu]eofe(afincfr - 





ON A PIECE OF CHALK. 

A LECTUKE TO WOBEIEO MEN. 

Tv a well wore to be sunk at our feet in the midst of 
the city of Norwich, the diggers would very soon find 
themselves at work in that white substance almost too 
soft to bo called rock, with which we are all familiar as 
“chalk.” 

Not only here, but over the whole county of Norfolk, 
the well-siukcr might carry his shaft down many hundred 
feet without coming to the end of the chalk ; and, on 
the Bca-coast; where the waves have pared away the 
face of the land which breasts them, the scarped faces 
of the high diffs are often wholly formed of the same 
material. Northward, the chalk may be followed as far 
as Yorkshire; on the sooth coast it app*'ars abruptly 
in the picturesque western bays of Dorset, and 'brealrs 
into the Needles of the Isle of Wight; while on the 
shores of Kent it supplies that long line of white cliffs 
to which England owes her name of Albion. 

Were the thin soil which covers it all washed away, 
a curved band of white dialk, here broader, and there 
narrower, might be followed diagonally across England 
from Lulworth in Dorsey to Flamborough Head in 



Yoi1ca3iize--o distance of over 280 miles as the erov 
flies. 

From tliis hand to the North Sea, on the east, and the 
Channel, on the south, the chalk is larndy hidden b 7 
other deposits ; hu^ except in tile WeaM of Kent and 
Sussex, it enters into the very foundation of all the 
south-eastern counties. 

Attaining, os it does in some^aces, a thickness of 
more than a thousand feetk the English chalk mi^ be 
admitted to be a mass of considerable magnitude. 
Nevertheless, it covers but ah insignificant portion of 
the whole area occupied by the ch:^ formation of the 
globe, which has precisely the same general characters 
os ours, and b found in detached patches^ some Icss^ 
and others more extensive, than the English 

Chalk occurs in north-west Ireland ; it stretches over 
a large part of France — ^the chalk which underlies Paris 
being, in fact, a continuation of that of the London 
basin ; it runs through Denmark and Central Europe, and 
extend southward to North Africa ; while eastward, it 
appears in the Crimea and in Syria, and may be traced 
as far as the shores of the Sea of Aral, in Central Asia. 

If all the points at which true chalk occurs were 
circumscribed, they would lie within an irrrcgular oval 
about 3,000 miles in long diameter— the area of which 
would be as great as that of Europe, 'Imd would many 
times exceed that of the largest existing inland sea — 
the Mediterranean. 

Thus the chalk is no unimportant element in the 
masonry of the earth’s crust, and it impresses a peculiar 
stamp, varying with the conditions to which it is 
expos^ on the scenery of the districts in which it 
occurs. The undulating downs and rounded coombs, 
covered with sweet-grassed tnrf^ of our inland chalk 
country, have a peacefully domestic and mutton* 
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suggesting prcttincss, but can hardly be called either 
grand or beautiful But on our southern coasts, the 
wall-sided cliffs, many hundred feet high, with Vast 
needles and pinnacles standing out in the sea, sharp 
and solitary enough to serve as perches for the wary 
cormorant, confer a wonderful beauty and grandeur 
upon tlio chalk headlands. And, in the Ea8t,'<malk has 
its share in the formation of some of the most venerable 
of mountain ranges, such as the Lebanon. 

What is tills wide-spread component of the surface of 
tlie earth ? and whence did it come ? 

You may think this no very hopeful inquiry. You 
may not unnaturally suppose that the attempt to solve 
such problems as these can lead to no result, save that 
of entangling the inquirer in vague speculations, in- 
capable of refutation and of verification. 

• If su(;h were really the case, I should have selected 
some other subject than a “piece of chalk” for my 
discourse. But, in truth, after much deliberation, I 
have been unable to think of any topic which would so 
well enable me to lead you to see how solid is the foun- 
dation upon which some of the most startling conclusions 
of physical science rest 

A gi'cat chapter of the history of the world is written 
in the chalk. Few passages in the history of man can 
be supported by suen an overwhelming mass of direct 
and indirect evidence as that which testifies to the truth 
of th9 fri^ment of the history of the globe, which I hope 
to enable you to read, with your own eyes, to-night. 

Let me add, that few ehapters of human history have 
a moaee profound significance for ourselves. 1 weigh 
my words well when I assert, that the man who lEhoiud 
know the true history of the bit. of chalk which every 
carpenter earaies about in his brecches-pocket, ihou^ 




ignorant of all other history, is likely^ if he will think 
his loiowlcdgo out to its ultimate rosull^ to hfve a truer, 
and therefore a better, conception of this , wonderful 
universe, and of man’s relation to it« than the most 
learned student who is deep*read in the records of 
humanity and ignorant of those of Nature. 

The language of the chalk is not hard to Icam, pot 
nearly so hard os Latin, if you only want to get at the 
broad features of the story it has to tell ; Juid I pro- 
pose that we now set to work to' spell tliat story out 
together. 

aU know that if we **bum” chalk the result 
!•; quicklime. Chalk, in fact, is a compound of carbonic 
acid gas, and lime, and when you make it very hot tlie 
carlwnic acid flies away and the lime is left. 

By this method of procedure we sec the lime, but we 
do not see the carbonic acid. If, on the other hand, you 
Avorc to powder a little chalk and drop it into a- good 
deal of strong vinegar, tlrere would be a great bubbling 
and fizzing, and, finally, a clear liquid, in which no sign 
of chalk Avould appear. Here you see the cjtrbonic acid 
in the bubbles; the lime, dissolved in the vinegar, 
vani.-shes from .'»ight. There are a great many other 
ways of shoAving that chalk is essentially nothing but 
carbonic acid and quicklime. Chemists enunciate the* 
result of all the experiments which prove this, by 
stating that chalk is almost wholly composed of “ car- 
bonate of lime.” 

It is desirable for us to start from tbe knowledge of 
tbis fact, though it may not seem to help us very lar 
towards what avo seek. For carbonate of lime is a widely- 
spread substance, and is met Avith under very various 
conditions. All sorts of limestones are composed of 
more or less pure carbant^ of lime. The crust which 
is often deposited by waters which have drained through 
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Hmostone rocks, in the form of what are called stalag- 
mites and stalactites, is carbonate of lime. Or, to take 
a more familiar example, the for on the inside of a tea- 
kettle is carlxmntcof lime ; and, for anything chemistry 
tells ns to the contrary, the chalk miglit be a kind oi^ 
gigantic fur upon the bottom of the earth-kettle, which 
is kept pretty hot below. 

Let us try another method of making the chalk tell 
us its own history. To the unassisted eye chalk looks 
•imply like a very lobse and open kind of stone. But 
it is possible to grind a slice of chalk down so thin that 
you can see through it — until it is thin enough, in fact, 
to bo examined with any magnifying power that may 
be thought desirable. A thin slice of the fur of a 
kettle might bo made in the siime way. If it wen: 
examined microscopically, it would show itself to be 
a more or less distinctly laminated mineral substance, 
and nothing more. 

Bur- the slice of chalk presents a totally different 
appearance when placed under the microscope. The 
general mass of it is made up of very minute granules . 
but, imbedded in this matrix, are innumerable bodies, 
some smaller and some larger, but, on a rough average, 
not more than a hundredth of an inch in diameter, 
'having a wcll-detined shape and structirc. A cubic 
inch of some specimens oi chalk may contain hundreds 
of thousands of these bodies, compacted together frith 
incalculable millions of the granules. 

The examination of a transparent slice gives a good 
notion of the manner in which the components of the 
chalk ore arranged, and of their relative proportions. 
But, by rubbing up some chalk with a brush in water 
and then pouring off the milky fluid, so as to obtain 
sediments of different degrees of fineness, the granules 
and the minute rounded bodies m;.y be pretty well 



sepamted from one another, and anbmitted to micro- 
s(\)pic examination, either as opaque or as transparent 
objects. By combining the views obtained in these 
various methods, each of the rounded bodies may be 
proved to be a beautifully-constructed calcareous fabric, 
made up of a number of chambers, communicating freely 
with one another. The chambered bodies are of various 
forma One of the commonest is something like a 
badly-grown raspbctTv% being formed of a number of 
nearly globular cliambei's of different sizes congregated 
togemer. It is culled Glohigcrina, and some specimens 
of chalk consist of little else than Glohigerina and 
granules. 

Let us fix our attention upon the Glolngerina. It is 
the spoor of the game we are tracking. If we can loam 
what it is and what are the conditions of its existence, 
we shall see our way to the origin and post history of 
the chalk. 

A suggestion which may naturally enough present 
itself is, that these curious bodies are the result of some 
process of aggregation which has taken place in the 
carbonate of lime ; that, just as in winter, the rime on 
our windows simulates the most delicate and elegantly 
arborescent foliage — ^proving that the mere mineral water 
may, under certain conditions, assume the outward form 
of organic bodies' — so this mineral substance, carbonate 
of lime, hidden away in the bowels of the earth, has 
taken the shape of these chambered bodies. I am not 
raising a merely fimeiful and unreal objection. Very 
learned men, in former days, have even entertained the 
notion that all the formed things found in rocks are of 
this nature; and if no such conception is at present 
held to be admissible, it is because long and varied 
experience has now shown that mineral matter never 
does assume the form and stractoie we find in Ibfisila. 

N2 
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If any one wore to try to persuade you that an oyster- 
shell (which is also chiefly composed of carbonate of 
lime) had crystallized out of sea- water, I suppose you 
would laufjh at the absurdity. Your laughter would 
Iks justified by the fact that all experience tends to 
show that oyster-shells are formed by the agency of 
oysters, and in no other way. And if there were* no 
better reasons, wo should be justified, on like grounds, 
in believing that Globigerina is not the product of any- 
thing but vital activity. 

Happily, however, better evidence in proof of the 
organic nature of the Glohigerince than that of Antilogy 
is forthcoming. It so happens that c.alcareous skeletons, 
exactly similar to the GlohtgerincB of the chalk, are 
being formed, at the present moment, by minute living 
creatures, which flourish in multitudes, literally more 
numerous than the sands of the sea-shore, over a large 
extt'nt of that part of the earth’s surface which is 
covered by the ocean. 

The history of the diseov’ery of these living Glohi- 
f/erince, and of the part which they jday in rock 
Imihling, is singular enough. It is a discovery which, 
like otliers of no less scientific importance, has arisen, 
incidentally, out of vrork devoted to very diflerent and 
exceedingly practical interests. 

When'men first took to the sea, they speedily learned 
to look out for shoals and rocks; and the more the 
burthen of their ships increased, the more imperatively 
neccasaiy it became for sailors to ascertain with precision 
the depth of the waters they traversed. Out of this 
necessity grevr the use of the lead and sounding line; 
and, ultimately, marine-surveying, which is the recording 
of the form of coasts and of the depth of the sea, as 
ascertained by the sounding-lead, upon charts. 

At the same time, it became desirable to ascertain 




181 


IX.] (Dn a ‘ 

and to indicate the nature of the aea^bottom, since this 
circumstance greatly affects its goodness as holding 
ground for anchora Some ingenious tor, whose name 
deserves a better fate than the oblivion into which it 
has fallen, attained this object by “arming” the bottom 
of the lead with a lump of grease, to wbirih more or less 
of the sand or mud, or broken shells, as the case might 
1>e, adhered, and was brought to the surface. But, 
however well adapted such an apparatus might be for 
rough nautical purposes, scientific accuracy could not be 
expected from the armed lead, and to remedy its defects 
(especially when applied to sounding in great depths) 
Lieut. Brooke, of the American Navy, some years ago 
invented a most ingenious machine, by which ft consuler- 
able portion of the syipcrficial layer of the sea-bottom 
can bo scuo^ted out and brought up, from any depth to 
which the lead descends. 

In 1853, Lieut Brooke obtained mud from the bottom 
of the North Atlantic, between Newfoundland and the 
Azores, at a depth of more than 10,000 feet, or two 
miles, by the help of this sounding apparatus. ^The 
specimens were sent for examination to Ehrenberg of 
Berlin, and to Bailey of West Pointy and those able 
microscopists found that this deep-sea mud was 
almost entirely composed of the skeletons of living 
organisms — the greater proportion of these being just 
like the Globigenna already known to occur in the 
chalk. 

Thus far, the work had liecn carried on simply in tint 
interests of science, but Lieut. Brooke’s method of sound- 
ing acquired a high commercial value, when the enter- 
prise of laying down the telegraph-cable between this 
country and the United States was undertaken. For 
it became a matter of immense importance to know, 
not only the depth of the sea over the whole line along 
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whicl) tlie cable was to be laid, but the exact natim of 
the bottom, so as to guard against chances of cutting or 
fraying the strands of that costly rope. The Admiralty 
consequently ordortid Captain Dayman, an old fiiend and 
shipmate of mine, to ascertain the depth over the whole 
line of the cable, and to bring back specimens of the 
bottom. In former days, such a command as this might 
have sounded very much like one of the impossible things 
which the young prince in the Faiiy Tales is ordered to 
do before he can ol>tain the hand of the Princess. How- 
i*vcr, in the mouths of June and July 1857, my friend 
performed the task assigned to him with great expedition 
and precision, %vithout, so far as 1 know, having met with 
aqy. reward of that kind. The specimens of Atiantic 
mud which he procured were sent to me to be examined 
and reported upon.* 

The result of all these operations is, that we know the 
contours and the nature of the surface-soil covered by 
the North Atlantic, for a distance of 1,700 miles fix)m 
cast to we.st, as well as we know that of any part of 
the jdry land. 

It is a prodigious plain — one of the widest and most 
even plains in the world. If the sea were drained off, 
you might drive a wagon aU the way from Valentia, on 
1 lie west coast of Ireland, to Trinity Bay, in Newfound- 
land. And, except upon one sh^ incline al^ht 200 
miles from Valentia, 1 am not quite sure lliat it would 
even be necessary to put the skid on, so gentle are the 
ascents and descents upmi that long route, l^m Valentia 

^ See J^pendbt to Gnptiun Dannini’fl ^ Deep-eea Soandiogs in the North 
AtUmtio Oceeiif between Jrelana end Newfoundland^ made in Ff M-ft 
Cyciopi, Pttbliished by order of the Lorde Coninufleionen of the Admixalty. 

Th^ have since formed the subject of an elaborate Memoir by 
>f«98ri. Paiker and Jone8» pnbUsbed in the FhUwpkkal Transaetumi for 
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the road would lie down-hill fer'ilMMrt 200 sules to the 
point at which the bottom is ncHr ooverod by 1,700 
fathoms of sca-water. /Then would come the central 
plain, more than a thonsand miles wide, the incqualitjcs 
of the surface of which would bo hardly perceptible, 
though the depth of water upon it now varies from 
10,000 to 15,000 feet; a^ there are places in which 
Mont Blanc might be sunk without showing its ]^k 
above water. Beyond this, the ascent on the American 
side commences, and gradually leads, for about 300 
miles, to the Newfoundland rimia 

Almost the whole of the bottom of this central plain 
(which extends for many hundred miles in a nortili and 
south direction) is covered by a fine mud, which, when 
brought to tlie surface, dries into a greyish-white frltblo 
substance. You can write with this on a blackI)oard, if 
you are so inclined ; and, to the eve, it is quite like very 
soft, greyish chalk. Examined chemically, it proves to 
be composed almost wholly of carbonate of lime ; and if 
you make a section of it, in the same way as that of the 
piece of chalk was made, and view it with the micro- 
scope, it presents innumerable GlobigeritUB embedded 
in a granular matrix. 

Thus this dcep-sca mud is substantially chal^ I say 
substantially, because there are a good many nuncc dii- 
ferences ; but as these have no bearing on the question 
immediately before us, — ^which is Ibe nature of the 
Gldbigerinm of the chalk; — ^it is unnecessary to qieak 
of them. 

GM>igerina of every siz^ fium the smallest to the 
largest, are associated together in the Atiantic mud, and 
the chambers of many are filled a soft animal matter, 
^is soft substance is, in fret, tbe remains of the creature 
JO which the Globigerina sh^ <x rather skeleton, owes 
its existence — and vdiidh is an animal of the simplest 
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imaginable description. It is, in fact, a mere particle 
of living jelly, without defined parts of any kind — 
without a mouth, nerves, musclc% or distinct organs, 
and only manifesting its vitality to ordinary observation 
by thrusting out and retracting fiom all parts of i1» 
surface, long filamentous processes, which serve for arms 
and legs. Yet this amorphofts particle, devoid of every- 
thing which, in the higher animal^ call organs, is 
capable of feeding, growing, uid multiplying; of sepa- 
rating from the ocean the small proportion of carbonate 
of limy, which is dissolved in sea water; and of 
building up that substance into a skeleton for itself, 
according to a pattern which can be imitated by no 
other known agency. i 

The notion that animals can live and iloarish in the 
sea, at the vast depths from which apparently living 
Qhhigcrincs have been brought up, docs not agree very 
well with our usual conceptions respecting the conditions 
of animal life ; and it is not so absolutely impossible as 
it might at first sight appear to be, that the GlohigerifUB 
of tho Atlantic sea-bottom do not live and die where 
they arc found. 

As 1 have mentioned, the soundings from the great 
Atlantic phiin are almost entirely m^e up of GMi- 
gerina, with tbo granules which have been mentioned, 
and some few other calcareous shells ; but a small per- 
centage of the chalky mud — ^perhaps at most some five 
per cent, of it — ^is (u a diff^ent nature, tmd consists of 
shells and skeletons composed of silex, or pure fiint. These 
silicious bodies belong partly to the lowly vegetable 
oiganisros which are called JjiatOfnacecB, and partly to 
the minute, and extremely simple, animals, termed 
B^dioUma, It is quite certain that tdiese creatures 
dM not live at the bottom of the ocean, but at its 
jmidSice— ‘whete they may be obtained in podigious 



numbers by the use of a pA^wly constructed net 
Hence it follows that these silicious organisms, though 
■ they axe not heavier than tho lightest oust niust have 
fallen, in some eases, through imbemi thousand feet of 
water, before they cached their hnol resting-place on 
the ocean floor. And, considering how large a surface 
these bodies expose in proportion to their weight, it 
is probable that they occupy a great length of time 
in making their burial journey from the surface of the 
Atlantic to the bottom. 

But if the Radiolaria and Diatoms are thus rained 
upon the bottom of the sea, from- the supcrflcial layer 
of its w’aters in which they pass their lives, it is ob- 
viously possible that the GlobigerincB may be similarly 
derived ; and if they were so, it would bo much more 
easy to imderstand how they obtain iheir supply of food 
than it is at present Nevertheless, the positive and 
negative evidence all points the other way. Tho 
skeletons of the full-grown, deep-sea Glohigerinw are 
sd remarkably solid and heavy in pt;oportioa to their 
surface as to seem littlo fitted for floating ; and, os a 
matter of fact, thc^ are not to be found along with the 
Diatoms and Jiadwlaria, in the uppermost stratum of 
the open ocean. 

It has been observed, again, that the abundance of 
GlohigerincB, in' proportion to other organisms, of like 
kind, increases with the depth of the sea; and that 
deep-water GlcMgerincs are larger than those which live 
in shallower parts of the sea ; and such facts negative 
the supposition that these organisms have been swept by 
currents from the shallows into the deeps of the Atlantic. 

It therefore seems to be hardly doubtful that these 
wonderful creatures live and die at the depths in which 
they axe fotmd.^ 

kpniiiig the enin cf H.hfA oommaiided hgr Sir leofifU 
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However, the important powts for ns are, that the 
living GhhigerincB arc cxdusivelj marine animals, the 
skeletons of which abound at the bottom of deep seas; 
and that there is not a diodow of reason for b^eying 
that the habits of the Glohigerinee of the chalk difiPcred 
from those of the existing species. But if this be true, 
there is no escaping the conclusion that the chalk itself 
is the dried mud of an ancient deep sea. 

In working over the soundinj^ collected bjy Captain 
Dayman, I was surprised to find that many of what 
I have called the “ granules” of that mud, were not, as 
one might have been tempted to think at first, the mere 
powder and waste of GlabigerincB, but that they had a 
definite form and size. 1 termed these bodies " cocco- 
liths’’ and doubted theii* organic nature. Dr. Wallich 
verified my observation, and added the interesting 
discovery that, not unfrequently, bodies similar to these 
“coccoliths” were aggregated tc^ther into spheroids, 
which he termed ** coccospheresy So far as we knew, 
these bodies, the mature of which is extremely puzzling 
and problcmaticai, were peculiar to The Atlantic 
soundings. 

But, a few years ago, Mr. Sorby, in making a careful 
examination of the cWk by means of thin sections and 
otherwise, observed, as Ehrenbcrg had done before him, 
that much of its granular basis possesses a definite fomi. 
Comparing these formed particles with those in the 

M'Cliatock, in 18C0, Ihring star-fish mva bioui^t clingutt to tha lowest 

part of the soundiiig-line, from a dep^ of 1^0. fathoms, wdway l^tween 
Cape Foiewell, in Greenland, and the Soekall banks. Dr. Wallich ascertained 
that the sea-bottom at this point con9i%ied of the ordinary Qlcbigerina ooze, 
and that the stomachs of the star-fishes were filill of GlM^erinm. 
discovery removes all objections to the existence of living OlMgerinm at 
groat depths, which are based upon the supposed diffioolty of maintaining 
animal life under such oemditious ; and it ttows the burden of proof upon 
those who object to the supposition that the Globigainm live ana ^ wheKe 
they are foutuL 



Atlantic soundings, he found two to be identical ; 
and tiius proved that the chalk, like the soundings, 
contains these mysterious coccoliths and eoccosphores. 
Here was a further and a most interesting confirmation, 
from internal evidence, of the essential identity of the 
chalk with modem deep-sea mud. Globigerinte, cocco- 
liths^ and coccosphercs arc found as the dlief constituents 
of both, and testify to the general similarity of the con- 
ditions under which both have been formed.^ 

The evidence furnished by the hewing, facing, and 
Bui>erposition of the stones of the Pyramids, that these 
structures were built by men, has no greater weight 
than the evidence that the chalk was built by Olobi^ 
yerince \ and the belief that those ancient pyramid- 
builders were terrestrial and air-breathing creatures like 
(mrselvcB,,i8 it not better biised than the conviction that 
the cholk-mnkers lived hi the sea. 

But as our belief in the building of the Pyramids by 
men is not only grounded on tiie internal evidence 
afforded by these structures, but gathers strength from 
multiludinouB collateral proofs, and is clinched by tlic 
total absence of any reason for a contrary l^clief ; so the 
evidence drawn from the Gloheriginee that the chalk is 
an ancient sea-bottom, is fortified by innumerable inde- 
pendent lines of evidence ; and our belief in the truth 
of the conclusion to which all positive testimony tends, 
receives the^tlikd* negative justification from the fact that 
no other hypothesis has a shadow of foundation. 

It may m worth while briefly to consider a few of 
these collateral proofe that the chalk was deposited at 
the bottom of we sea. 

^ I lufcTO feeently tiaced oat the derelmmimt of the crcooliths " from a 
diameter of of an inch up to tbmr largest size (whidi m 

and no ien^ omUt that they are prodoeed Independent oigp.nisms, wiiich, 
like the Gktbigerinot live and die at the Imttom of the sea. 
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The ^oat mass of the chalk ig composed as we have 
seen, of the skeletous of GlohigerinoB, and other simple 
oi^anlsms, imbedded in grannlor matter. Here and 
there, however, this hardened mud of the ancient' sea 
reveals the remains of higher animals which have lived 
and died, and left their hard parts in the mud, jitst as 
the oysters die and leave their shells behind them, in the 
mud of the present seas. 

There are, at the present day, certain groups of animals 
which are never found in fresh waters, being unable to 
live anywhere but in the sea. Such are the corals ; those 
corallines which are called Polyzoa ; those creatures 
which fabricate the lamp-shells, and are called 'Brachio- 
jtoda ; the pearly Nautilus, and all animals allied to 
it ; and all the forms of sca-urchins and star-fishes. 

Not only are all those creatures confined to salt water 
at the present day ; but, so far as our records of the past 
go, the conditions of their existence have been the same : 
iience, their occurrence in any deposit is as strong 
evidence as can be obtained, that that deposit was 
formed in the sea. Now the remains of animals of all 
the kinds w'hich have been enumerated, occur in the 
chalk, in greater or less abundance ; while not one of 
those forms of shell-fish which ore characteristic of fresh 
w'ater has yet been observed in it 

When we consider that the remains of more than three 
thousand distinct species of aquatic animrds have been 
discovered among the fossils of the chalk, tliat the great 
majority of them are of such fomis as are now met with 
only in the sea, and that there is no reason to believe 
that any one of them inhabited irc^ water — the collateral 
evidence that the chalk represents an ancient sea-bottom 
acquires as great force as the proof derived firom the 
nature of the chalk itself I think you will now allow 
that 1 did not overstate my case when 1 asserted that 
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we have as strong grounds for belioving that all tho vast 
area of dry land, at present oiXnipied hy the chalk, was 
once at the bottom of the sea, as we^have for any matter 
of history whatever ; while there is no justification for 
any other belief. 

No less certain it is that the time during which 
the countries we now call south-east England, France, 
Germany, Poland, Russia, Egypt, Arabia, Syria, were 
more or less completely covered by a deep sea, was of 
considerable duration. 

AVe have already seen that the chalk is, in places, 
more than a thousand feet thick. I think you will 
agree with me, that it must have taken some time for 
the skeletons of animalcules of a hundredth of an inch in 
diameter to heap up such a mass as that. I have said 
that throughout the thickness of the chalk the remains 
of other animals arc scattered. These remains are often 
in tho most exquisite state of prc8r:r\'-ation. The valve.s 
of the shell-fishes are commonly adherent ; the long 
.spines of some of the searurcliins, which would l)e de- 
tached by the smallest jar, often remain in their places. 
In a word, it is certain that these animals have lived 
and died when the place which they now occupy was 
the surface of as much of the chalk as had then been 
deposited ; and that each has been covered up by the 
layer of Globigerina mud, upon which the creatures 
imbedded a little higher up have, in like manner, lived 
and died. But some of these remains prove the existence 
of reptiles of vast size in the chalk sea. The.sc lived 
their time, and had their ancestors and descendants, 
which assuredly implies time, reptiles being of slow 
growth.' 

There is more curious evidence, again, that the process 
of covering up, or, in other wordU, the deposit of Globi- 
gerina skeletons, did not go on very last It is demon- 
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strable that an animal of the cretaceona sea might die, 
that its skeleton might lie uncovered upon the sea-bottom 
long enough to lose all its outward coverings and appen- 
dages by putrefaction ; and that, after this nad happeded, 
anotlicr animal might attach itself to the dead ana naked 
skeleton, might grow to maturity, and might itself die 
before the calcareous mud had buried the whole. 

Cases of this kind are admirably described by Sir 
Charles Lycll. He speaks of the frequency with which 
geologists hnd in the chalk a fossilized sea-urchin, to 
which is attached the lower valve of a Crania. This 
is a kind of shell-hsh, with a shell composed of two 
pieces, of which, as in the oyster, one is fixed and the 
other free. 

“The upper valve is almost invariably wanting, 
though occasionally found in a perfect state of pre- 
servation in the white chalk at some distance. In this 
case, vfo see clearly that the sea-urchin first lived fi?om 
youth to age, then died and lost its spines, which were 
cju’ricd away. Then the young Crania adhered to the 
bared shell, grew and perished in its turn ; after which, 
the upper valve was separated from the lower, before 
the Echinus became enveloped in chalky mud." ^ 

A specimen ■ in the Museum of Practical Geology, in 
London, still further prolongs the period which must have 
dapsed between the death of the sea-urchin, and its burial 
by the Ghhigeri )i(b. For the outward face of the valve of 
a Crania, which is attached to a sea-urchin (Micraster), 
is itself overrun by an incrusting coralline, which q>reads 
thence over more or less of the surface of the sea-urchin. 
It follows that, after the upper valve of the Crania fell 
off, the surface of the attawed vdve must have remained 
exposed long enough to allow of the ^wth of the whole 
coralline, since coi^ines do not live imbedded in mud. 

*"EltiiMiit8ofaeo]og]r,”t7Sir ChulMl<rd^But.FJLft,j>. 23. 
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The pn^se of knowledge may, one day,^ enable ns 
to deduce finsm such facts as these the maximum rate 
at which the chalk can have accumulated, and thus to 
arrive at the minimum duration of the chalk period. 
Suppose that the valve of the Crania upon which a 
coralline has fixed itself in the way just described, is so 
attached to the sea-urchin that no port of it is more than 
an inch above the face upon which the sea-urchin rests. 
Then, as the coralline could not have fixed itself, if the 
Crania had been covered up with chalk mud, and 
could not have lived had itself been so covered, it follows, 
that an inch of chalk mud could not have accumulated 
within the tune between the death and decay of the soft 
parts of the sea-urchin and the growth of the coralline to 
the full size which it ha.<i attained. If the decay of tlio 
soft parts of the sca-urchin ; the attachment, growth to 
maturity, and decay of the Crania ; and the subsequent 
attachment and growth of the coralline, took a year 
(which is a low estimate enough), the accumulation of 
the inch of chalk must have taken more than a year : 
and the deposit of a thousand feet of chalk must, 
consequently, have taken more than twelve thousand 
years. 

The foundation of all this calculation is, of coarso, a 
knowledge of the length of time the Crania and the 
coralline needed to attain their full size.; and, on this 
head, precise knowledge is at present wanting. But 
there are circumstances which tend to show, that nothing 
like an inch of chalk has accumulated during the life of 
a Crania; and, on any probable estimate of the length 
of that life^ the chalk period must have had a much 
longer duration than that thus roughly assigned to it 

Thu^ not only is it certain that the chalk is the mud of 
an ancient sea-bottom : but it is no less certain, that the 
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chalk sea existed during an extremely long period, though- 
u'c may not be prepared to give i^recise estimate of the 
length of that period in years. T!ne relative duration is 
clear, though the absolute duration may not be dcfinabla 
The attempt to affix any precise date to .the period at 
which the chalk sea began, or ended, its existence, is 
baffled by difficulties of the same kind. But the rela- 
tive age of the cretaceous ej)och may be determined 
with as great ease and certainty as the long duration 
of that <!]>och. 

You will have heard of the interesting discoveries 
recently made, in various parts of AVestem Europe, of 
flint implements, obviously worked into shape by human 
hands, under circumstances which show conclusively that 
man is a very ancient denizen of these regions. 

It has been proved that the old populations of Europe, 
whose existence has been revealed to us in this way, con- 
sisted of savages, such as the Esquimaux are now ; that, 
in the countiy which is now France, they hunted the 
j*eiudecr, and were familiar with the ways of the mam- 
moth and the bison. The physical geography of France 
was in those days diffcr<int from what it is now — ^the 
river Somme, for instance, having cut its bed a hundred 
feet deeper between that time and this ; and, it is pro- 
bable, that the climate -was more^like that of Canada 
or.Siberia, than that of Western Europe. 

The existence of these people is forgotten oven in the 
traditions of the oldest historical nations. The name 
and fame of them hod utterly vanished until a few 
years back ; and the amount of physical change which 
has been clFoctcd since their day, renders it more than 
probable that, venerable as are some of the historical 
nations, the w'orkers of the chipped flints of Hoxne or 
of Amiens are to them, os they ore to us, in point of 
antiquity. 
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< ^ we assign to these hoar relics of Imig-Tsnisbed 

g^eratione of men the greatest age that can possibly be 
cla&Mid for them, they are not older than the drift, or 
bidder day, which, in comparison with the chalk, is 
but a very juvenile deposit. You need to no farther 
toan your own sea*boara for evidence \}f uiis fact* At 
one of the most charming spots on the coast of Norfolk, 
Cromer, you will see the boulder clay forming a vast 
mass, which lies upon the chalk, and must consemieutly 
have come into existence after it Huge boulders of 
chalk are, in fact, included in the clay, and have evi- 
dently b^n brought to the position th^ now occupy, 
by the same agency as that which has planted blocks of 
tyenite from l^rway side by side with them. 

The chalk, then, is certainly older than the boulder 
clay. If you ask how much, I will again take you no 
further tlian the same spot upon your own coasts for 
evidence. I have spoken of the boulder clay and drift 
as resting upon the chalk. That is not strictly trua 
Interpose between the chalk and the drift is a compa- 
ratively insignificant layer, containing vegetable matter. 
But that layer tells a wonderful history. It is full of 
stumps of trees standing as th^ grew. Fir-trees are 
there with their cones, and hazel-bushes with their nuts ; 
thm» stand the stools of oak and yew trees, beeches and 
alders. Hence this stratum is appropriately called ^c 
“forest-bed.” 

It is obvious that the chalk must have been upbeaved 
and converted into dry land, before the timber trees 
could grow upon it. As the bolls of some of these trees 
are ftom two to three feet in diameter, it is no less clear 
that the dry land thus formed remained in the same 
condition for long agea And not only do the remains 
of Stately oaks and well-grown firs testify to the duratimi 
of this condition of things, but additional evidence to 
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the anxie effect is afforded by the ^undant remains of 
elephants, rhinoceroses, hippomtamusea, and other great 
wild beasts, which it has yielded to the zealous search of 
such men as the Bev. Jlfr. Gunn. 

*^60 yon look at such a collection as he lias formed, 
and bethink you that these elephantine bones did veritably 
carry their owners about, and these mreat pinders crunch, 
in 1^’^dark woods of which the mrest-bed is now the 
only trace, it is impossible not to feel that they are as 
good evidence of the lapse of time as the annual rings 
of the trce-stumpa 

Thus there is a writing upon the wall of cliffs at 
Cromer, and whoso runs may read it. It tells us, with 
an authoiitv which cannot be impeached, that ‘^e 
ancient sea-bed of the chalk sea was raised up^ and 
remained dry land, until it was covered with forest, 
stocked with the great game whose spoiB have rejoiced 
your geologists. How long it remained in that condition 
cannot be said ; but “ the whirligig of lime brought its 
revenges ” in those days as in these. That dry land, 
with the bones and teeth of generations of long-lived 
elephants, hidden away among me gnarled roots and dry 
leaves of its ancient trees, sank gradutdly to the bottom 
of the icy sea, which covered it with huge masses of 
drift and boulder clay. Sea-beasts, such as the walrus, 
now restricted to the extreme north, paddled about where 
birds had twittci-cd among the topmost twigs of the 
trees. How long this state of tl^gs endured we know 
not, but at length it came to an end. The npheaved 
glacial mud hardened into the soil of modem*Korfolk. 
Foarests- grew once more, the ;^olf and the beaver re- 
place me reindeer and the ‘^elephant ; and at length 
what^^ call the history of England dawned. 

tW you have, within the limits of your own county; 
proof that the chalk can justly claim a very much 




greater antiquity tiiau even the oldest |Ag|«cal traces of 
mankind. But we may m further and deitkmstr^ 
€vidrace of the same aumority as that which testifies to 
the existence of the fiithor of men, that the chalk is 
vastly older than Adam himself. 

The Book of Genesis informs us that Adam, immediately 
upon his creation, and before the appearance of Eve^ was 
placed in the Gkrden of Eden, ^e proUeitf^'of the 
geographical j^ition of Eden has greatly vexed the 
spirits of the learned in such matters, but there is one 
point respecting which, so far asl know, no commentator 
^ ever raised a doubt. This is, that of the four rivers 
which are said to run out of it, Euphrates and Hiddekel 
* are identical with the rivers now known by the names of 
Eaphrates and Tigris. 

. but the whole country in which these mighty rivers 
UKe their origin, and through which they run, is 
composed of rocks which arc either of the same ago as 
' the chalk, or of later date. So that the chalk must not 
only have been formed, but, after its formation, the time 
required for the deposit of these later rocks, and for their 
upheaval into dry land, must have elapsed, before the 
smallest brook which feeds the swift stream of *‘the 
great river, the river of Babylon,” began to flow. 

Thus, evidence which cannot be rebutted, and which 
need not be strengthened, though if time permitted 
1 might indefinitely increase its quantity, compels you 
to b^eve that the earth, from the time of the chdk 
to the present day, has been the theatre of a scries of 
changes as vast in th^ amonnt, as they were slow in 
their progress. The area on which we stand has been 
first sea and then land, for at least four altecUatit^ ; 
and hu remained in each of these conditions 4 
period of gnat length.' 

o 3. 
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Nar have these wonderful metamorphoses of sea into 
land, and of land into sea, been confined to <me comer 
of Enfflond. During the chalk period, or ** cretaceous 
epoch,” not one of the present great physical features of 
the globe was in existence. Our great mountain ranges, 
Pyrenees, Alps, Himalayas, Andes, have all been np< 
heaved since the chalk was deposited, and the cretaceous 
sea flowed over the sites of Sinai and Ararat. 

All this is certain, because rocks of cretaceous, or still 
later, date have shared in the devatoiy movements 
which gave rise to these mountain chains; and may 
be found perched up, in some cases, many thousand 
feet high upon their flanks. And evidence of e^nal 
cogency demonstrates that, though, in Norfolk, the> 
forc.st-i^d rests directly upon the chalk, yet it does so, 
not because the period at which the forest grew imme- 
diately followed that at which the chalk was formed, 
but because an immense lapse of time, represented 
elsewhere- by thousands of feet of rock, is not indicated 
at Cromer. 

1 must ask you to believe that there is no less con- 
clusive proof that a still more prolonged succession of 
similar changes occurred, before the chalk was deposited. 
Nor have we auy reason to think that the first term in 
the series of these changes is known. The oldest sea- 
beds preserved to us are sands, and mud, md pebbles, 
the wear and tear of rocks which were lormed in stiU 
older oceans. 

But, great' as is the magnitude of these physical 
(flianges of the world, they have been accompanied by 
a no less striking aeries of modifications in its living 
inhabitants. 

All the great classes of animals, beasts of the field, 
fowls of the air, creeping things, and things which dwell 
in the waters, flourished upon the globe mig ages before 
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tiie was deposited. Very few, however, if any, of 
these andent forms of animal life were identical with 
those which now Hve. Certainly not one of the higher 
animals was of the same species as any of those now in 
existence. The beasts of the field, in the days before 
the chalk, were not our beasts of the field, nor the fowls 
of the air such as those which the eye of men has seen 
flying, unless his aniSquity dates infiuitdy further back 
than we at present surmise. If we could be carried 
back into those times, we should be as one suddenly 
set down in Australia before it was colonized. We should 
see mammals, birds, reptiles, fishes^ insects, snails, and 
the like, clearly recognisable as such, and yet not one 
of them would be just the same as those with which we 
are familiar, and many would be extremely difibrent. 

From that time to the present, the population of the 
world has undergone slow and gradu^ but incessant, 
changes. There has been no grand catastrophe — no 
destroyer has swept away the forms of life of one 
period, and replaced them by a totally new creation; 
but one species has vanished and another has taken 
its place ; creatures of one type of structure have 
diminished those of another have increased, as time 
has pas^ on. And thus, while the differences between 
the living creatures of the time before the chalk and 
those of the present day appear startling, if placed 
side by side, we are led from one to the other by the 
most ^ndual progress, if we follow the course of Kature 
through the umole series of those relics of her operations 
which she has left behind. 

And it is by the population of the chalk sea that the 
ancient and ue modem inhabitants of the world are 
most completely connected. The groups which ore 
dying out flooni^ side ky Bnb, with the groups which 
are now the dominant forms of life. 
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Thus the chalk contains lemains of those stmnM 
flying and swimming reptiles, the pterodactyl, &e icm* 
thyosaurus, and the plesiosaur^ wmdi are found in no 
later deposits, but abounded in preceding The 

chambered shells called ammonites and belemiiites, 
which are so characteristic of the period preceding the 
cretaceous, in like manner die with it; 

But, amongst these fading remainders of a previous 
state of thinm, are some very modem forms of life, 
looking like Yankee pedlars among a tribe of Bed 
Indiana Crocodiles of modem type appear; bony 
fishes, many of them very similar to existing Species, 
almost supplant the forms of fish which predonunate 
in more ancient seas ; and many kinds of Uving shell* 
fish first become known to us in the chalk. The 
tation acquires a modem aspect. A few living animals 
are not even distinguishable as species, fi»m those which 
existed at that remote epoch. The Ghhigerina of the 

E resent day, for example^ is not different specifically 
'om that of the chalk; and the same may be said 
of many other Foraminifera. 1 think it prooable that 
critical and unprejudiced examination wul show that 
more than one species of much higher animals have had 
a similar longevity ; but the only example which I can 
at present mve confidently is the snOke’s-head lamp- 
shell {Terebratulina caput serpentid), which lives m . 
our English seas and abounded (as Terebratulina atriaUt 
of authors) in the chalk. 

The longest line of human ancestry must bide its 
diminished head before the pedigree of this insignificant 
shell-fish. We Englishmen are proud to have an ancestor 
who was present at the Battle of Hastings The an- 
ccstora of Terebratulina caput aeipentia may have been 
present at a battle of Ichthyosauria in that part of the 
sea which, when the chalk was forming, flowed over the 
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ate of Hastinffa Wlule all aromid haa changed, this 
Tere&r^ttltna baa peacefully propagated its species from 
geaerat^ to generation, and stands to this day, as a 
nving t^itimony to the continuity of the present urith 
the past h^tmy of the globes 

a 

Up to this moment I have stated, so fisu* as I know, 
nothing but well*authenticated facts, and the immediate 
conclusions which they force upon the mind 

But the mind is so constituted that it does not 
willingly rest in frets and immediate causes, but seeks 
always after a knowledge of the remoter links in the 
chain of causation. 

Taking ^e many changes of any given spot of the 
earth’s surface, from sea to land and from land to sea, 
as an established fact, we cannot refrain from asking 
ourselves how these changes have occurred. And when 
we have explained them — as they must be explained 
— by the alternate slow movements of elevation 
and depression which have affected the crust of the 
earth, we go still further back, and ask. Why these 
movements? 

I am not certain that any one can give you a satis- 
factory answer to that question. Assuredly 1 cannot. 
All that can be said, for certain, is, that such movements 
are part of the ordinary coarse of nature, inasmuch as 
they are going on at the present time. Direct proof 
may be given, that some parts of the land of the 
northern hemisphere are at this moment insensibly rising 
and others insensibly sinking ; and there is indirect, but 
perfectly satisfactory, proof, that an enormous area now 
covered by the Pacific has been deepened thousands of 
fee^ since the present inhabitants of that sea came into 
existoice. 

Thus there is not a diadow of a reason for believing 
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that the phmcal changes of the globe, in past times, 
have been cnected by ower than natural causes. 

Is there any more reason for beliemg that the ^eomi- 
tant modifications in the forms of the living inhUbitants 
of the globe have been brought about in other ways I ' 

Before attempting to answer this question, let us tr^ 
to form a distinct mental picture of what has happened, 
in some special case. 

The crocodiles are animals which, as a group, have a 
very vast antiquity. They abounded ag^ before the 
chalk was deposited ; they throng the men in warm 
climates, at the present day. There is a difference in 
the form of the joints of the back-bone, and ux some 
minor particulars, between the crocodile of the rscesent 
epoch and those which lived before the chalk; but, in 
the cretaceous epoch, as I have already motioned, the 
crocodiles had assumed the modem type of structure. 
Notwithstanding this, the crocodiles of the chalk are 
not identically the same as those which lived in the 
times called “older tertimy,” which succeeded the cre- 
taceous epoch ; and the crocodiles of the older tertiaxies 
are not identical with those of the newer tertiaries, nor 
are these identical with existing forms. I leave open 
the question whether particular species may have lived 
on from epoch to epoch. But each epoch has had its 
peculiar crocodiles; though all, since the chalk, have 
belonged to the modern type, and differ simply in their 
proportions, and in such structural particulars as are 
discemible only to trained eyes. 

How is the existence of this long succession of dif* 
ferent species of crocodiles to be accounted for 1 

Only two suppositions seem to be open to us— -Either 
each species of crocodile has been specially created, or it 
has arisen out of some pre-existing form by ',the opera- 
tion of natural causes. 
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Choo^ your hypothesis ; I have chosen mine. T can 
find n^.Varranty for believing in the distinct creation of 
a scor^,^ succeatdve species of crocodiles in the course of 
connw^ ages of time. Science gives no countenance 
to such a wild fancy; nor can even the perverse 
ingenuity of a commentator pretend to discover this 
sensed in the simple words in which the writer of 
Genesis records the proceedings of the fifth and sixth 
days of the Greation. 

On the other hand, I see no good reason for doubting 
the nccessaiy alternative, that aU. these varied species 
have been evolved from pre-exbting crocodilian forms, 
by the operation of causes as completely a part of the 
common order of nature, as those which have effected 
the changes of the inorganic world. 

Few will venture to affirm that 11. o reasoning whicii 
applies to crocodiles loses its force among otnc;^ .'luimak, 
or among plants. If one series of species has come into 
existence by the operation of natural causes, it seems 
folly to deny that all may have arisen in the same way. 

A small beginning has led us to a great ending. If I 
were to put the bit of chalk with which we stuited into 
the hot out obscure fiame of burning hydrogen, it would 
presently shipc like the sun. It seems to me that this 
physical metamorphosis is no false image of what has 
been the result of our subjecting it to a jet of fervent, 
though nowise brilliant, thought to-night. It has become 
luminous, and its clear rays, penetrating the abyss of 
the remote past, have brought within our ken some stages 
of the evolution of the earth. And in the shifting “ with- 
out haste, but without rest” of the land and sea, as' in the 
endless variatiem of the forms assumed by living beings, 
we have observed nothing but the natural product of toe 
forces originally possessed by (die substance of the universe. 




GEOLOGICAL CONTEMPORANEHy AND 
PERSISTENT TYPES OF LIFE, 


Merchants occasionally go through a wholesoine, . 
troublesome and not always satisfactory, proce^ which 
they term ** taking stock.’’ After all the excitement of 
speculation, the pleasure of gain, and the pain of loss, 
the trader makes up his mind to face mcts and to 
learn the exact quantity and quality of his solid and 
reliable possessions. 

The man of science docs well sometimes to imitate 
this procedure ; and, forgetting for the time the import> 
ance of his own small winnings, to re-examine the 
common stock in trade, so that he may make sure how 
far the stock of bullion in the cellar — on the faith of 
whoso existence so much paper has been Circulating— > 
is really the solid gold of truth. 

The Anniversary Meeting of the Geological Society 
seems to be an occasion w^ suited for an undertaking 
of this kind — for an inquiry, imfact, into the nature and 
value of the present results of palaeontological investi- 
gation; and the more so, os all those who have paid 
close attention to the late multitudinous discussions 
in which paleontology is implicated, must have felt 
the urgent necessity of some such scrutiny. 
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Fiist in order, as the most definite and unquestiomiblo 
of aU the resulta of paleontology, must bo mentioned 
the immense extension and impulse given to botany, 
KH^ogy, and comparative anatomy, by the inv^gatiou 
of fossil remaina Indeed, the mass of biolo^<^ fimts 
has been so greatly increased, and the range of biological 
speculation has been so vastly widened, by the researches 
of the geologist and palaeontologist, that it is to be feared 
there are naturalists in existence who look umn geology 
as Brindley regarded rivers, "llivera^" said tbo great 
engineer, "were made to Toed canals;" and geology, 
some seem to think, was solely created to advance com- 
parative anatomy. 

Were such a thought justifiable, it could hardly expect 
to be received with favour by this assembly. But it 
is not justifiable. Your favourite scienee has her own 
great aims independent of all others; and i^ notwidi- 
standing her steady devotion to her own progress, she 
can scatter such rich alms among her sisters, it should 
be remembered that her charity is of the sort that 
does not impoverish, but “blcsscth him that gives and 
him that takea" 

Begord the matter as we will, however, the facts 
remain. Nearly 40,000 species of animals and plants 
have been added to the Systems Naturm by palaeonto- 
logical research. This is a living population equivalent 
to that of a new continent in mere number ; equivalent 
to that of a new hemisphere, if we take into account the 
small population of insects as yet found fossil, and tbo 
large proportion and peculiar organization of many of 
the Verteorata. 

But, beyond this, it is perhaps not too much to say 
tha^ except ter the jiecessit^ of interpreting palseunto- 
logical facts, the laws of distribution would have received 
less careful study; while few comparative anatomists 
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(and those not of the first order) would have been 
induced by mere love of detail, as snch, to study the 
minutise of osteology, were it not that in such minutise 
lie the only keys to the most interesting riddles offered 
by the extinct animal world. 

These assuredly are great and solid gains. Surely it 
is matter for no small congratulation that in half a cen- 
tury (for paleontology, though it dawned earlier, came 
into full day only with Cuvier) a subordinate branch of 
biology should have doubled the value and the interest 
of the whole group of sciences to which it belongs. 

But this is not all. Allied with geology, palaeon- 
tology has established two laws of inestimable import- 
ance : the first, that one and the same area of the earth's 
surface has been successively occupied by very different 
kinds of living beings ; the second, that the order of 
succession established in one locality holds good, approxi- 
mately, in alL 

The first of these laws is universal and irreversible; 
the second is an induction from a vast number of 
observations, though it may possibly, and even pro- 
bably, have to admit of exceptions. As a consequence 
.>f we second law, it follows that a peculiar relation 
trcquently subsists between series of strata, containing 
organic remains, in dificrent localities. The series 
resemble one another, not only in virtue of a general 
resemblance of tbe organic remains in the two, but also 
in virtue of a resemblance in the order and character 
of the serial succession in eacL There is a resemblance 
of arremgement ; so that the sei>arate terms of each series^ 
as w^ as the whole scries, exhibit a correspondence. 

Succession implies time; the lower members of a 
scries of sedimentary roclra are certainly older thim 
the upper; and when the notion of age was once 
iutrou\:cod as the equivalent of succession, it was no 
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woader that correspondence in succession came to be 
lodced upon as correspondence in age, or “ contem- 
poraneity." And, indeed, so long as relative ago only 
IS spoken of, correspondence in succession is correspon- 
dence in age ; it is relative contemporaneity. 

But it would have been very much better for geology 
if so loose and ambiguous a word as " contemporaneous" 
had been excluded from her terminology, and if, in its 
stead, some term expressing similiirity of serial relation, 
and excluding the notion of time altogether, bad been 
employed to denote correspondence in position in two 
or more series of strata. 

In anatomy, where such correspondence of position 
has constantly to be spoken of, it is denoted by the 
word “ homology " and its derivatives ; and for Geology 
(which after ^ is only the anatomy and physiology 
of the earth) it might be well to invent some single 
word, such as '‘homotaxis” (similarity of order), in 
order to express an essentially similar icW. This, how- 
ever, has not been done, and most probably the inquiry 
will at once be made — ^To what end burden science with 
a new and strange term in place of one old, familiar, 
and part of our common language? 

The reply to this question will become obvious as 
the inquiry into the results of palssbntology is pushed 
further. 

Those whose business it is to acquaint themselves 
specially with the works of palasontologists, in fact, 
bo fully aware that very few, if any, would rest 
satisfied with such a statement of the conclusions of 
their branch of biology as that which has just been 
g^vmn 

Our standard repertories of palaeontology profess to 
teach us far higher things — to disclose the entire sue- 
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cession of living forms upon tho surface of the globe ;* 
to tell us of a wholly different distribution of climatic 
conditions in ancient times; to reveal the chuiacter 
of the first of all living existences; and to trace oUt 
the law of progress from thenf to 4181. 

It may not be unprofitable to bestow on these pro- 
fessions a somewhat more critical examination than 
they have hitherto received, in order to ascertain how 
fur they rest on an irrefragable basis ; or whether, aftll!' 
all, it might not be well for palmontologists to lea^* 
a little more carefully that scientific ars artium,” the 
art of saying *'l don’t know.” And to this end let 
us define somewhat more exactly the extent of these 
pretensions of palaeontology. 

Every one is aware that Professor Bronn’s “Unter- 
suchungen” and Professor Pictet's “Traitd de Paldon- 
tologie” are works of standard authority, familiarly 
consulted by every working palaeontologist. It is desir- 
able to speak of these excellent books, and of their 
distinguislied authors, with the utmost respect^ and in 
a tone os far os possible removed from carping criticism ; 
indeed, if they arc specially cited in this place, it is 
merely in justification of the assertion that the follow- 
ing propositions, which may be found implicitly, or 
explicitly, in the works in question, are regarded by 
the mass of palaeontologists and geologists, not onfy 
on the Continent but in this country, as expressing 
some of tho best-established results of palaeontology. 
Thus 

Animals and plants began their existence together, 
not long after the commencement of the deposition of 
the sedimentary rocks ; and then succeeded one anothmr, 
in such a manner, that totally distinct faunm and floim 
occupied the whole surface of the earth, one after the 
other, and during distinct epochs of timo. 
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* A gei^ogical formataon is the sum of all the strata 
dqiosited over the whole surface of the earth during 
one of l&ese epochs : a geological faujaa or flora is the 
sum of all the species of animals or plants which 
occupied the w^ioW suxJlwe of the globe, during one 
of these epochs. 

The population of the earth’s surface was at first 
"vi^ similar in all parts, and only from the middle of 
tro Tertiary epoch onwards, began to diow a distinct 
diltribtttion in zones. 

The constitution of the ori^nal. population, as well 
as the numerical proportions of its members, indicates 
a warmer and, on tne whole, somewhat tropical climate, 
which remained tolcmbly equable throughout the year* 
The subsequent distribution of living beings in zones 
is the result of a gradual lowering of the general 
temperature, which first began to bo felt at the 
poles. 

It is not now proposed to inquire whether these 
doctrines are true or false; but to direct your atten- 
tion to a much simpler though very essential preliminary 
question — What is their logical basis? what are the 
^damental assumptions upon which they all logically 
depend? and what is the evidence on which those 
fjimdamental propositions demand our assent? 

These assumptions are two : the first, that the com- 
mweement of the geological record is coeval with the 
commencement of life on the globe ; the second, that 
geol<mcal contemporaneity is the same thing as chrono- 
l^cm s3mchrony. Without the first of these assump- 
tions there womd of course be no ground for any 
statement respecting the commencement of life ; with- 
out the sewnd,^ all the other statements cited, every 
one of which implies a knowledge of the state of 
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differont parts of the earth at one and the same time, 
will be no less devoid of demonstration. 

The first assumption obviously rests entirely on 
negative evidence. This is, of course, the only evidence 
that ever can be available to iiprove the commencement 
- of any scries of phenomena ; but, at the some time, 
it must be recollected that |^he value of negative 
evidence depends entirely on the amount of positive 
corroboration it receivea If A. R wishes to .prove an 
alibi, it is of no use for him to ^t a thousand witnesses 
simply to swear that they did not see him in such 
and such a place, unless the witnesses are prepared 
to prove that they must have seen him had he been 
there. But the evidence that animal life commenced 
w'ith the Liugula-Hags, e.g., would seem to be exactly 
of this unsatisfactory uncorroborated sort The Garni 
brian witnesses simply swear they “haven’t seen any- 
body their way;” upon which the counsel for rae 
other side immediately puts in ten or twelve thousand 
feet of Devonian sandstones to make oath they never 
saw a fish or a mollusk, though all the world knows 
there •were plenty in their time. 

But then it is urged that., though the Devonian 
rocks in one part of the world exhibit no fossils^ in 
another they do, while the lower Cambrian rocks no- 
where exhibit fossils, and hence no living being could 
have existed in their epoch. 

To this there are two replies'; the first, that the 
observational basis of the assertion that the lowest 
rocks aro nowhere fossiliferous is mi amazingly small 
one, seeing how very small an area, in comparison to 
that of the whole world, has yet been fully searched ; 
the second, that the argument is good for nothing 
the unfossiliferous rocks in question were not only 
conteniporaneom in the geological sense, but synohrtmowt 
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in tbe chnAological sense; To use tke aZ»&t illustration 
Boaio. If a man ^bes to proTO he was in neither 
m two places, A . and B, on a given day, bis witnesses 
for each place must be prepa^ to answer for tbe 
w'bole day. If they can^uly prove that he was not 
St A in tbe morning, and not at B in the afternoon, 
the evidence of his absence from both is nil, because 
he might have been at’B in the morning and at A in 
tbe afternoon. 

Thus everything depends upon the validity of the 
second assumption. And we must proceed to inquire 
what is the real meaning of the word *' contemporaneous” 
as emplo 3 *ed by geologists. To this end a concrete 
example may be taken. 

The Lias of England nnd the Lias of Germany, the 
Cretaceous rocks of Britain and the Cretaceous rocks 
of Southern India, arc termed by geologists contem- 
poraneous ” formations ; but whenever any thoughtful 
geologist is asked whether he means to say that they 
w'cre deposited synchronously, he says, “No, — only 
within the same great epoch.” And if, in pursuing 
the mquiry, he is asked what may be the approximate 
value in time of a “ groat epoch ” — whether it means 
a hundred years, or a thousand, or a million, or ten 
million years — his reply is, “ I cannot tell.” 

If the further question be put, whether phydeal 
geolo^ in possession of any method by wnich tbe 
actual synchrony (or the reverse) of any two distant 
deposits can be ascertained, no such method can be 
heard of ; it being admitted by all the best authorities 
that neither similarity of mineral compo8ition,uor of 
physical diameter, nor even direct continuity of stratum, 
are absohUe proofs of the synchronism of even approxi* 
mated sedimentary stmta: while, for distant deposits, 
there-^eems to be no kind cf physical evidence attain* 
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able of a cattiio competent to decide wbelih» Bacb 
deposits were formed amultaneously, or whether they 
possess any given difference of antiqniiy. To retnm 
to an example already given. All competent aa1ho;ntie8 
will probably assent to the proposition that physical 
geology does not enable us in any way to reply to 
this question — ^Were the British Cretaceous rocks dcpo> 
sited at the same time as those of Indite or are they a 
million of years younger or a million of years older ? 

Is palseontolo^ able to succeed where physical 
geology fails? Standard writers on paleontology, os 
has been seen, assume that she can. They take it for 
granted, that deposits containing similar organic remains 
are si^mchronous — at any rate in a broad sense; and 
yet, those who will study the eleventh and twelfth 
chapters of Sir Henry Dc la Bcche’s remarkable *‘Bc- 
searcbos in Theoretics Geology,” published now nearly 
thirty years ago, and will carry out the arguments 
there most luminously stated, to their logical conse* 
qenccs, may very easily convince themselves that 
even absolute identity of organic contents is no proof 
of the synchrony of deposits, while absolute diversity 
is no proof of difference of date. Sir Henry De la 
Beebe goes even fur i her, and adduces conclusive evidence 
to show that the different parts of one and the same 
stratum, having a similar composition throughoul^ con- 
taining the same organic remains, and having similar 
beds above and bdow it, may yet differ to any con- 
ceivaUc extent in age. 

Edward Forbes was in the habit of asserting that 
the similarity of the organic contents of distant forma- 
tions- was pWmd feusU evidence, not of their similarily, 
but of their difference of age ; and holding as he did 
the doctrine of single speeme centres, the conclusion 
was as legitimate as any other; for the two districts 
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must have been occupied by migratiou &om one of the 
two, or from an intermediate spot, and the chiinces 
against exact coincidence of migradou and of imbedding 
are infinite. 

In point of fact, however, whether the hypothesis 
of single or of multiple specific centres be adopted, 
similarity of oigsnic contents camiot possibly afford 
any proof of the synchrony of the aeposits which 
contain them ; on the contrary, it is demonstrably 
compatible with the lapse of the most prodigious 
intervals of time, and with interposition of vast changes 
in the organic and inorganic worlds, between the epochs 
in which such deposits w’cre formed. 

On what amount of similarity of their faunm is the 
doctrine of the contemporaneity of the European and 
of the North American Silurians based ? In the lost 
edition of Sir Charles Lyell's “Elementary Geology” 
it is stated, on the authority of a former President of 
this Society, the late Daniel Sharpe, that between 
30 and 40 per cent of the species of Silurian Mollusca 
are common to both sides of the Atlantic. By way 
of due allowance for further discovery, let us double 
the lesser number and suppose that 60 per cent of 
the species are common to the North American and 
the British Silurians. Sixty per cent of species in 
common is, then, proof of contemporaneity. 

Now suppose that, a million or two of years hence, 
when Brition has made another dip beneath the sea 
and has come up again, some geologist applies thic.* 
doctrine, in comparing the strata laid bare by the 
upheaval of the bottom, say, of St. George’s Channel 
with what^ may then remain of the Suffolk Crag. 
Seasoning in the some way, he will at once decide 
the Suffedk Crag and the St, George’s Chaimcl beds 
to be contemporaneous ; although, we happen to know 

»2 
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tliat a v»Bt period (even in the geological sense) of 
time, and piiyaicnl changes of almost unprecedented 
extent, separate the two. 

But if it be a demonstrable fact Ibat strata con- 
taining more than 60 or 70 per cent of species of 
MoUusca in common, and comparatively dose together, 
may yet be separated by an amount of geological time 
suHit.'ient to allow of some of the gi*eatcst physical 
changes the world h^is seen, what odaomes of that 
sort of contemporaneity the sole evidence of which 
is a similarity of facies, or the identity of half a dozen 
species, or of a good many genera 1 

And yet there is no better evidence for the contem* 
poranoity as8ume4 by all who adopt the h}rpotheses 
of universal faunos and florm, of a universally unifonn 
climate, and of a sensible cooling of the globe daring 
geological time. 

There seems, then, no escaiie from the admission that 
neither physical geology, nor palaeontology, possesses 
any method by which the absolute synchronism of two 
strata can be demonstrated. All tliat geology can 
prove is local order of succession. It is mathematically 
certain that, in any given vertical linear section of an 
undisturbed scries of sedimentary deposits, the bed 
which lies lowest is the oldest. In any other vertical 
linear section of the same series, of course, cone^nding 
beds will occur in a similar order ; but, however great' 
may bo the probability, no man can say with absolute 
certainty that the beds in the.-: two sections were syn- 
chronously deposited. For areas of moderate extent, 
it is doubtless true that no practical evil is likely to 
result from assuming the corresponding beds to be 
s^mchronous or strictly contemporaneous; and there 
are multitudes of accessory circumstances which may 
fully justify the assumption of such synchrony. But 
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the moment the geologist has to deal with large areas, 
or with completely separated deposits, the mischief 
of confounding that "homotaxis” or ** similarity of 
arrangement,’*’^ which can be demonstrated, with "syn- 
chrony" or "identity of date," for which there is not 
a shadow of proof, under the one common term of 
‘contemporaneity” becomes incalculable, and proves 
the constant source of gratuitous speculationa 

For anything that geology or palteontology are able 
to show to the contrary, a Devonian fauna and flora 
in the British Islands may have been contcm^rancous 
with Silurian life in North America, and with a Car- 
boniferous fauna and flora in Africa. Gctmaphical pro- 
vinces and zones may have been as distincuy marked in 
the Polsaozoic epoch as at present, and those seemingly 
sudden appearances of new genera and si>ecic8, which we 
ascribe to new crcjition, may be simple results of migration. 

It may be so ; it may be otherwise. In the present 
condition of our knowledge and of our methods, one 
verdict — "not proven, and not proveable” — must be 
recorded against all the grand h 3 rpotheses of the palmon- 
tologist respecting the general succession of life on the 
globa The order and nature of terrestrial life, as a 
whole, are open questions. Geology at present provides 
us with most valuable topographical records, but she 
has not the means of working them iillo a universal 
histoiy. Is such a universal history, then, to be regarded 
us unattainable? Are all the grandest and most in- 
teresting problems which offer themselves to the 
geol(^cal student essentially insoluble 1 Is he in the 
portion of a scientific Tantalus — doomed always to 
thirst for a knowledge which he cannot obtain ? The 
reverse is to be hoped ; nay, it may not be impossible 
to indicate the source whence help will come. 

In commencing these remarks, mention was made of 
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che great obligations under which the naturalist lies to 
the geologist and palaeontologist Assuredly the time 
will come when these obligations will be repaid tenfold, 
and when the maze of the world's past history, through 
wliich the pure geologist and the pure palseontolo^st 
find no guidance, will to securely threaded by the due 
fnrni.slicd by the naturalist 

All who are competent to express an opinion on the 
sulyect are, at present, agreed that the manifold varieties 
of animal and vegetable form have not either come into 
existence by chance, nor result from capricious exertions 
of creative power ; but that they have taken place in a 
definite order, the statement of which order is what 
men of science term a natural law. Whether such & 
liiw is to be regarded as an expression of the mode of 
o{)eration of natural forces, or whether it is simfdy a 
statement of the manner in which a supernatural power 
lias thought fit to act, is a secondary question, so long 
iH the existence of the law and the possibility of its 
discovery by the human intellect are granted. But he 
must be a half-bearte# philosopher who, believing in 
that possibility, and having watched the gigantic strides 
of the biological sciences during the last twenty years, 
doubts that science will sooner or later make this further 
stop, so as to become possessed of the law of evolution 
of oiganic forms— -of the unvarying order of that great 
chain of causes and effects of which all organic forms, 
ancient and modern, ore the links. And then, if ever, 
wc shall be able to begin to discuss, with profit, the' 
questions respecting the coTumencement of life, and the 
nature of the successive populations of the glo^, which 
so many seem to think arc already answered. 

The preceding arguments make no particular claim to 
novelty ; indeed they have been floating more or less 
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distincdj before the minds of geologiiria fenr the k&t 
thirty years ; pso/i if, at the present tuxiei, it has seemed 
desirable to them more definite and systematic 
espiession, it is because palaeontology is evei^ day 
assuming a greats importance, and now requires to 
rest on a bads the firmness of which is thoroughly well 
assured. Among its fundamental conceptions, there 
must be no confusion between what is certain and 
what is more or less probable.^ But^ pending the 
construction of a surer foundation than palsBontolo^ 
now possesses, it may be instructive, assuming for ^ 
nonce the general correctness of the ordinary hy^thesis 
of geological contemporaneity, to consider udretadr the 
deductions which are ordinhrily drawn from the whole 
body of palceontological facts ore justifiable. 

Tl:e evidence on which such conclusions are based is 
of two kinds, negative and podtive. The value of 
negative evidence, in connexion with this inquiry, has 
been so fully and clearly discussed in an address from 
the chair of this Society,^ H^ich none of us have 
forgotten, that nothing need St present be said about 
it; the more, as the considerations which have been 
laid before you have certainly not tended to increase 
your estimation of such evidence. It will be preferable 
to turn to the positive facts of palseoptology, and to 
inquire what tiiey tell ua 

We arc all accustomed to speak of the number and 
the extent of the changes in the living population of 
the globe during geologic time as something enormous : 
and indeed th^ are so, if we regard only the negative 
differences which separate the older rocks from the 
more modem, and if we lo' k upon specific and generic 

t *<Le jiliia aentofe mVm podiw mdn k Is sdenoe eat d'y fiitn plso* 
netto svant d'y tien constrain.’'— Ovrau. 

* Annimniy Address tot 1691, Qnart. ddmu Qetl Soc. rid. vii. 
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changes as great changes, which from one point of view 
they truly are. But leaving the negative differences 
out of consideration, and looking oidy at the positive 
data furnished by the fossil world from a broader point 
of view — from that of the comparative anatomist who 
has made the study of the greater . modifications of 
animal form his chief business — a iuTfsnse of another 
kind dawns upon the mind ; and under ^is aspect the 
smallness of the total change becomes as astonishing as 
was its greatness under the other. 

There are two hundred known orders of plants ; of 
these not one is certainly known to exist eiid^usively 
in the fitssil state. The whole lapse of geological time 
has as yet yielded not a single now ordinm,1ype of 
vegetable structure.^ 

The positive change in passing from the receiit to 
ancient animal wond is greater, but still singularly 
small. No fossil (mimal is so distinct from those pow 
living as to reqttlie to bo arranged even in a separate 
class from those which contain existing forms. It is 
only when we come, to the orders, which may be 
roughly estimated at about a hundred and thirty, that 
we meet with fossil animals so distinct from those now 
living as to require orders for themselves ; and these do 
not amount* on the most liberal estimate, to more than 
about 10 per cent, of the whole. 

There is no certainly known extinct order of Protozoa; 
there is but one among the Coelmiterata — that of the 
rugose coials ; there is none among the MoUusca ; there 
are three, the Gystidea, Blostoidea, and Edrioasteiida, 
among the Eebinoderms; atid two, the Ttilobita mid 
Eutypterida, among the Crustacea; making altogether 
five nir the great sub-kingdom of Annulosa. Among 

<S«e Hookm’i *Introdnctoiy XMir to iho Floio of Tumsaia,* 
p.xxiiL 




VertebiatcB tbero is no mdimslly 4istu^> fossil fii^: 
there is only one extinct order of AinphiW-~the Li^y- 
rinUiodonts; hut there are at least fow^cBstinet otdan 
of Bepti]^ via the Ichthvoeanxia, Plenossuria, Ptao> 
saoiia, Dinosaunsr and perhaps another or twa There 
is no known extinct oraer of Birds, and no certainly 
laiown extinct order of Mammals, the ordinal distinct* 
ness of the “Toxoidontia" being doubtful 

The objection that broad statements of this kind, after 
all, rest laigdy on negative evidence is obvious, but it 
has less force than may at first be supposed; for, as 
might be expected from the circumstances oi tli^ case, 
we possess more abundant positive evidence residing 
Fishes and marine Mollusks than respecting any other 
forms animal life ; and yet these ofi^ us, through the 
whole ninge of geological time, no species ordinarily 
distinct from those now living; while the fiir less 
numdhius class of Echinoderms presents three, and the 
Crustacea two, such orders, though h^e: of these come 
down later than the Fulseozoic age. l^tiy, the Beptilia 
present the extroordinaiy and exceptional phsenomenon 
of as many extinct as existing oilers, if not more ; the 
four mentioned maintaining their estistence fi»m the 
Lias to the Chalk inclusive. 

Some years ago one of your Secretaries pointed out 
another kind of positive palsscmtological evidence tend- 
ing towards the same condusion — ^aflbtded by the 
existence of what be tehned "persistent types" of vege- 
table and of animal life.^ He stated, on the autboritv 
of Dr. Hooker, that there axe Carboniferous plants which 
appear to be genetically identical with some now living ; 
that the cone of the Oditic Araucaria is hardly distin- 

^ See <iw aibetisct tt » Leetoe *On tie Pcntetect TjFpee of Animal ZUl 
in the "Notioee of tlio Meetiniaef tho Koval Inetitution ttt Gnat Britain,” 
— Jimo S. 18S9, toL iiL p. 1»1. 
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guishablc from that of an existing i^eeies ; that a true 
Pima appears in the Purbecks, and a Juglnna in the 
Chalk; while, from the Bagshot Smid^ a Banksia, the 
wood of which is not distinguishahle from that of species 
now living in Australia, had been obtained. 

Turning to the animal kingdom, he affirmed the tabu- 
late corals of the Silurian rocks to be wmiderfully like 
those which now exist ; while even the fhmilies of the 
Aporosa were all represented in the older Mesozoic 
rocks. 

Among the Molluscn similar facts were adduced. 
Let it be borne in mind that Avieula, MytaiUtt Chiton, 
Natica, Patella, Trochm, Discina, Orbicukii Idngvla, 
JVtynchjoneUa, and Nautilus, all of which are existiBg 
genera, are given without a doubt as Silurian in the 
lost edition of “Siluria;’' while, the highest forms of 
the highest Ccphalopods are represented m the Lias by 
a genus, Belemnoteufhia, which presents the closest rel^ 
tion to the existing Loligo. 

The two highest groups of the Annulosa« the Insecta 
and the Araebuida, are represented in the Coal, either 
by existing genera, or by forms difTcring from existing 
genera in quite minor peculiarities. 

Turning to the Vertebrata, the only palmozoic Elas- 
mobraneh Fish of which we have any complete know- 
led,^o is the Devonian and Carboniferous Pleuracanthus, 
which differs no more from existing Sharks than these 
do firom one another. 

Again, vast as is the number of undoubtedly Ganoid 
fossil Fishes, and great as is their range in time, a large 
mass of evidence has recmitly been adduced to show that 
almost, all those respecting which we possess sufficient 
infonoition, are referable to the same sub-ordinal groups 
as the existing Lepidostens, Polypterus, and Sturgeon ; 
and that a singular relation obtains between the older 




x] ||«nstst(ni Zwftn at SI# 

and the younger Fishes; tilie fiomer, the DeTouian 
Ganoids, lieing almost all members the same rob-otder 
as Pol^pterus, while the Mesozoic Ganoids ate almost 
all similarly allied to Lepidoatetts.^ 

Again, what can be more remarkable than the singular 
constancy of structure preserved throughout a vast period 
of time by the family of the I^cnodonts and by that 
of the true Coelacantbs : the former j^rsisting, with but 
insignificant modifications, from the Carboniferous to the 
Tertiaiy rocks, inclusive ; the latter existing, with still 
less (hanse, fiom the Carboniferous rocks to the Chalk, 
inclutdvef 

Among Beptales, the highest living group, that of the 
Crocodili^ is represented, at the early port of the Mesozoic 
epoch, species identical in the essential characters of 
their organization with those now living, and differing 
from the latter only in such matters as the form of the 
articular fiicets of the vertebral centra, in the extent 
to which the nasal passages are separated &om the 
cavity of the mouth by bone, and in the proportions 
of the limbs. 

And even as regards the Mammalia, the scanty 
remains of Triassic and Oolitic species afibrd no founda- 
tion for the supposition that me organization of the 
oldest forms differed nearly so much fix>m some of those 
which now live as these differ fiom one another. 

It is needless to multiply these instances ; enragh has 
been said to justify the statement that, in view of the 
immense divernty of known animal and ratable forms, 
and the enormous lapse of time indicated by the accumu- 
lation of fossiliferons strata, the only circumstance to be 
wondered at is, not that the eban^ of life, as exhibited 

* of tin Geo'ogieal 8iixtnr«f<]wtrn{tedKln]^m.— ‘fieeiidex. 

PreliiniiMW Eisaj vpoa tin %itMut!e Amsgemeat of un FLhm of tin 
Devonian Epoclu* 
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positiTe evidence, have been so greats but that they 
have been so smaU. 

V 

Be they great or small, however, it is desirable to 
attempt to estimate them. Let us, thenfmre, take each 
great division of the animal woiild in succession, and, 
whenever an oirder or a family cmi be shown to have 
had a prolonged existence, let us endraroiim to at^rtain 
how far the later members of the'gimtp i^er £roa|i the 
earlier ones. If these later memb^ in idl or mimy 
coses, exhibit a certain amount of modification, the fact 
is, so far, evidence in favour of a genenil law of change ; 
and, in a rough way, the rapidity of that chin|^ ni^ be 
measured by the demonstrable amount of modiftsation. 
On the other hand, it must be recollected that the. 
absence of any modification, while it may leave tha 
doctrine of the existence of a law of ebanoe without 
positive support, cannot possibly disprove aU forms of 
that doctrine, though it may afford a sufficient refati£:> 
tion of many of them. 

The Protozoa. — The Protozoa are represented through- 
out the whole range of geological series, ftom the Lower 
Silurian formation to. the present day. The most 
ancient forms recently made known by Ehrenberg are 
, ezcoedingly like those which now exist : no dne has ever 
pretended that the difference between any ardent and 
any Foraminifera is of more than |enmic value 

nor are the oldest Foraminifera either stoipler, more 
emhrymiic, or less differentiated, than the existing forms. 

!nie Oelsnterata. — ^The Tabulate Corals have existed 
from Jpliman epoch to the }«escnt day, but 1 am not 
aware'^niat the ancient //eZto&'tea possesses a single mark 
of a inorS embryonic or less differentiated charaeter, or 
less high orgpiaation, than the existing Heliopora. Aa 
for the Apm^ C(»ala» in what respect is the .durian 
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Palasoeyclus leas h^hly organiaed or more embryonic 
than the modem Fungia, or the Liaasio Aporoaa than 
the exiatins members of the same families 1 

The Mmtma. — ^In what aense ia the livinff Wald- 
heimta less ^bryonic, or more specialized, man the 
palsBozoic Spirifwi or the existing FAyna/ionella, Cra- 
nia, Discina, Lingula, than the mlurian species of the 
same »nera? In what sense can LoUgo or Spirula 
be sail to be more ^Kscialized, or less embryonic, than 
Bdemniitea ; or mMem species of Lamcllibranch and 
Gasteropod geneesfe than the Silurian -species of the same 
genera! 

The Aioivlosa. — ^Tho Carboniferous Insects and Arach- 
nida am ndtber less specialized, nor more enibi^onic, 
than those that now hre, nor arc the Liassio Cimpedia 
and Macrara; while several of the Brachyura, which 
appear in the Chalk, belong to existing genera; and 
none exhibit either an intermediate, or an embryonic, 
character. 

The VsBiEBBATA. — ^Among fishes I have referred to 
the Coelacaathini (comprising the genera Calacanthiu, 
Molophagua, Undvna, and Macropomci) as affording an 
example of a persistent type ; and it is mo^ renhritable 
to note the smallness of the differences between any of 
these fished' (affectuiff at most the proportions oi the 
body and fins, and uie character and sculpture of the 
scales), nc^withstanding their enormous range 'in time 
In all the essentials of its very peculiar stracturc, the 
Maeropoma of tiie Chalk is identical vdth the Calacan- 
thua of the CoaL Look at the genus Lepidotua, again, 
persisting without a modification of importance fi^m the 
Liassic to the Eocene formations indusiva 

Or among the Tdeostei — in what reroect is the Beryx 
of the Chauc mote embryonic, or less differentiated, than 
Beryx Uneatus of King George's Sound ? ■' 
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Or to tom to the higher Vertehrata — ^in what sense 
are the Liassic Chelouia inferior to those which now 
exist ? How are the Cretaceous Ichthyosauria,. Plesio- 
sfiutia, or Fterosaoria leas embryonic, (nr more differ- 
entiated, species than those of the lias I 

Or lastly, in what circumstance is the Phascohtherivm 
aaore embryonic, or of a more generalised type, than the 
modern Opossum ; or a Lo^todm, <a. a Pw^thArium, 
than a modem TajAriM or ISyraaf 
These examples might be almost indefinitely multi- 
plied, but surely they are sufficient to j^ve tlmt the 
only safe and unquestionable testimcmy we can procure 
— ^positiye evidence — fiuls to demonstrate any sort of 
progressive modification towards a less embryonic, or less 
generalized, type in a great miany groups of annals of 
tong-continued geological existence. In these groups 
there is abundant evidence of variation-— none of what 
is ordinarily understood as progression ; and, if the 
known' geological record is to be re';;arued as even 
considerable fragment of the whole, it is inconceivalm 
that any theory of a necessarily progressive devdopmoit 
can stand, for the numerous omers and families cited 
afford no trace of such a process. 

But it’ is a most remarkable foct^ that, while the 
groups whk^ have been m^utioued, and mXiy beside^ 
exhibit no sign of progressive modification, th^ are 
others, co-existing with them, tinder the same eonffitions, 
in which more or less distinct indications of such a 

f rocess seem to be traceable. Among such indiciatious 
may remind you of the predominance of Holostome 
Gosteiojioda in the older rocra as compared with that of 
Siphoncstome Gasteropoda in 'the later. A case less open 
to the bUection of negative evidence, however, is ^t 
afforded by ^e Tetrabranchiate Cephalopoda, the finms 
of the shells and of the septal sutures e^biling a 
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certain inoccase of complexity in the newer genera. 
Here, howmresv one is met at once with the occurence 
of Orthuceivv and Baonditea at the two ends of the 
scries, and of 'the fact that one of the simplest genera, 
Nautilus, is that which now exista 

The Crinoidea, in the ahcndance stalked forms in 
the ancient formarions aa oempai^ with their mesenH 
rarity, seem to present ns with a fair case of modification 
ficom a more embryonic, towards a less embiyonic 
dition. Bat then, on careful consideration of the ihets, 
the objection arises that the stalki^iGaly:^ and arms of 
the pal^zoic Crinoid are exceedin^y diffikent from the 
correspondiii^ organs of a larval Cematuhii and it might 
with peo^t justice be argued that Actwocrinus and 
Mfca^to^nnus, . for example, depart to the full as 
wid^y, m one direction, from the stalked embryo of 
Omgiukt, as Comatula itself does in the other. 

The Et^inidea, again, are freqaently quoted as ex- 
hibiting a gradual passage &om a more generalized to a 
more specialized type, seeing that the elongated, or oval, 
Spatangoids appear after the spheroidal Echinoi^ But 
here it might be argued, on the other hand, that the 
q>heroidal Echinoids, in reality, depart further firmn the 
general plan and fiom the embryonic form than the 
elongated Spatangoids do ; and that the peqpliar dental 
apparatus and the pedioellaii^ of the fmnner ace jasarhs 
of at least as great differentiation as the petaloid ambu- 
lacra and semitm of the latter. 

Once more, the prevalence of Maemrous b^ore Bra- 
chyuious Podophthalmia is, apparently, a fair piece of 
evidence in favour of progressive modificatiem in the 
same oedmr of Crustacea ; and yet the case will not 
stand much sifting seeing that the Maenuous Podoph- 
thalmia depart as &r in one dizei^n from the common 
type of Poaophthalmia, or frcmi any embryonic condition 
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of the Brachyara, as the Bradurora do in |he other; 
and that the middle terms between Hacmia mid 
Brachynra — ^the Anomarar->ere little zepxe^tod 

in the older Mesozoic rocks than the Brachynra' are. 

Kone of the cases of progresstre modmeiation which 
are cited from among the Invertebrate appear to me to 
:|^ye a foundation less open to critieiffiaa tW these ; apd 
this be so, no carefiu reasoner would, I thioW, be in< 
(dined to lay very ^:eat atress n^n them. Amcmg the 
Vertebrate, however, there a|f^ .|sw ezmnples which 
ap^ar to be far less open , 

It is, in fact, true of setdraL of Vdrtdbiata 

which have lived throi^^ eondsMataue range of time, 
that the endoskeleton (md^; pax^mhurly the spind 
column) of the older genera piiissent^ a less ossified, 
so far, less differentiated, condition than that 
younger genera. Thus the Devonian Ganoids, thon^ 
almost all members of the same sub-order as Polypter^ 
and presenting numerous important resemUances to ^ 
existing genus, which possesses biconcave vertebrm,: tre, 
for the most part, whplfy devoid of (wsified vertebral 
contra. The Mesozoic liepdosteidse, again, have, at most, 
biconcave vertebim, while the existing Zeptc^teus has 
Salamandroid, opisthocce^us, vertebne. So, none of the 
Palmozoic Sharks have shd^ themselyes to be possessed 
of ossified vertebne, whUefi^ie majeoity of^ modoi4 
Shaiks possess such vertebem. Again, the ancient 
Crocodilia and Lacerl^lia hayedrtjrtebne with the articular 
facets of their cdiitia flaitteaittd {bicopeave, w^e 
the znodem members of the (taxue ^pipnp lUve them 
But the most rsttuu^l^ examines of 
progtelUto modification of the vertebral in oor- 

respond^ee with gecdo^pcal age, are thoee afford^ by 
the P]renodt»itB anumg fidi, and the Labyinfithodonts 
am4ii% Anq^lna, 



lato able idithjolo^t Heekel pointed out the 
fact, that, nthile the l^cnodonts never possess true ver- 
tebral centra, they in the degree of expanadon and 
extension of the ends of the bony arches of me vertebr» 
upon Ihe sheath of tho notochord; the Csxboniferous 
forms exhibiting hardly any such ej^ansion, while the 
Mesozoic genera present a greater and greater deve|||^ 
ment, untu, in the Tertiary forms, the expanded 
become suturally united so as to form a sort of £^ae 
tebra. Hermann vuQl again, to whose luminous 

researches we are $i£dSbt^ |er bur present large know- ‘ 
ledge of the otgafr^tion cf the older Labyrinthodonts, 
has proved that tim Oarbottifsibus Arckegosawna had' 
vmy imperfectly develo|Sid vertebral centra, whUe the 
THassic Ma^odontmi/piU had the same parts completely 
oidfied.^ 

’ The regularity and evenness of tho dentition of the 
Alt^piotherium, as contrasted with that of existing 
Artiodactyles, and the assumed nearer approach of the 
dmitition of certain anient Carnivores to the typical 
arrangement, have also been dted as exemplifications of 
a law of progressive development, but I know of no 
other cases b^ed on positive evidence which are worthy 
of particular notice. 

What then does an impartiid survey of the positively 
ascertained truths of palsjHSitolo^ testii^ in relation to 
the cornnum doctrines of progresnvc modification, which 
suppose that modification td have thken place by a ne- 
cessary pn^ress from to less embryonic forms, or 
from more to leas generalized types, withm (he limits of 
the period represented the fossiliferous rocks ? . . 

It negatives those doctrines ; for it either shows us no 

> Am iblBAMtem k |»Wbig thnagb ibaficfs Afnrch 7, 1B68), tvidenea 
Um before me of tbe esi iU M <i» bf s ne# Xd^ntbodont (PhoHdogatkr), 
tnm the Edinlmfi^ ooiMbU, irith wea^eerified 'veitebral centra. 

0 
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evidence of any such modification, or demonstrates it to 
have been very slight; and as to the nature of thalr 
modification, it yields no evidence 'whatsoever tiu^t the 
earlier members of any long-continued grou^ were more 
generalized in stn^cture than the later ones. To a certain 
extent, indeed, it itoy be said that imperfect ossification 
of the vertebral column is an embryonic character; 
but, on the other hand, it would be extremely incor- 
rect to suppose that the vertebral columns of the older 
Yertcbrata are in any sense embryonic in their whole 
structure. 

Obviously, if the earliest fossilifcrotis rocks now known 
are cotival with the conunencement of life, and if their 
contents give us any just conception of the nature and 
the extent of the earliest fauna and fiora, the insig- 
nificant amount of modification which can be demon- 
strated to have taken place in any one group of animals, 
or plants, is quite incompatible with the hypothesis that, 
all living forms arc the results of a' necessary process of 
progressive development, entirely comprised within the 
time represented by the fossUiferous rocks. 

Coutrariwiso, anv admissible hypthesis of progressive 
modification must be compatible with persistence with- 
out progression, through indefinite perioda And should 
such an hypothesis eventually be proved to be true, in 
tlie only way in which it can be demonstrated, viz. by 
observation and experiment upon the exii^g forms of 
life, the conclusion will inevitably present its^ that the 
Palseozoic, Mesozoic, and Cainozoic faunae and florae, 
taken, tos^thcr, bear somewhat the same proportion to 
the whom scries of living beings which have occupied 
this globe, as the existing fauna and fiora do to them. 

Such ore the results of palaeontology as they appear, 
and have for some years appeared, to the inind of an 
itiquircr who regards that study simply a^ one of the 
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api>lications of the great biolcmcai sciences, and who 
desires to see it placed upon we same sound basis as 
other branches of physical inquiry. If the uguments 
which have been brought forward are valid, probably no 
one, in view of the ;>resent state oif opinion, will be 
inclined to think the time wasted Wnich has been spent 
upon their elaboration. 



xr. 

GEOLOGICAL REFORM. 

great reform in geological speculation seems now to have bocome 
iiocesaa^." 

“It is quite certain that a gmt mistslce has been made, — that British 
popular geology at the present time is in direct opposition to the principles 
of Natum Pnilosophy«"^ 

Ik reviewing the course of geological tihought during 
the past year, for the piupose of discovering those 
matters to which I might most fitly direct your attention 
in the Address which it now becomes my duty to deliver 
from the Presidwtial Chair, the two wmewhat alarming 
sentences which I. have just read, and which occur iu 
an able and interesting essay by an eminent natural 
philosopher, rose into such prominence before my mind 
that they eclipsed ever>'thing else. 

It surely is a matter of paramount importanee for the 
British geologists (some of thmn very popular geologists 
too) here in solemn annual scssiou a^moled, to inquire 
whether the severe judgment thus passed upon them by 
so high an authority as Sir William T^omsmt is one to 
which they must pkad guilly sans phrase^ or whether 
they are prepared to say ** not guilty," and appeal for a 

t On Owloaiod Time. By Sir W. Tiunuoi^IXbD. Tnanctioos oT'lim 
Gootf^cal of Qlasgowi vob QL 
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. % 
revequkl^ the sentence to that hij^r oontt of educated 
sdefilUKslaitinion to which we are fU «iK||p^e. 

As your attomey-gcnoal for tiie tiiaa hhing, I thought 
I could not do better than get up tba ease with a view 
of advising you. It is true that the chaises brought 
forward by ^ other side iniwll^e tlhe^ eonuderati^ of 
matters quite foreign to the pursuita with which I am 
ordinarily occupied ; but, in Imt respect, 1 am only in 
th;e position which is, nine times out <» ten, occupisjd by 
counsel, who nevertheless contrive to gain their causes, 
mainly by force, of mother-wit and common sense, aided 
by some training in other intellectual exercisea 

Nerved by such precedents^ I proceed to put my 
pleading before you. 

And the first question with which I propose to deal 
is. What is it to which Sir W. Thomson reim when he 
speaks of ** geological speculation " and British popular 
geoh^ ? 

I find three, more or less contradictory, systems of 
geological thought, each of which might fairly enough 
claim these appeUations, standing side by side in Britain. 
I shall call one of them Catastuophism, another Um- 
FOfiMiTARiAKJSH, the third Evolutio^km ; and I shall 
try briefly to sketch the characters of each, that you may 
say whether the classification is, or is not, exhaustive. 

By Catastrofhism, I mean any fdhn of geological 
speculation which, in order to account for the phsenomena 
of geology, supposes the operation of forces different in 
their nature, or immeasurably different in power, from 
those wbi<h we at present see in action in the universe. 

The Mosaic cosme^ony is, in this sense, catastrophic, 
because it assumes the operation of extra-natural power. 
The doctrine of violent upheavals, dibdcles, and catar- 
clysn» iu general, is ,cata8tr(^hic, so far as it assumes 
tlmt these were brought abont causes whidi have 
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now no paralleL There was a time when catiiiatt^hism 
might, pre-eminently, have claimed the title of ** &itiBh 
populw geology;" and assuredly it has yet many ad- 
herents, and reckons among its supporters some of the 
most honoured members of this Sociely, 

By Unifoemitabiakisu, I mean especially, the teach- 
ing of Hutton and of Lyell. 

great though incomplete work, The Theory of 
the Earth, seems to me to be one of the most remarkable 
contributions to geology which is recorded in the annals 
of the science. So far as the not-living world is con- 
cerned, ■ uniformitarianism lies there, not only !n germ, 
but in blossom and fruit. 

If one asks how it is that Hutton was led to entertain 
views so far in advance of those prevalent in his time, in 
some respects ; while, in others, they seem almost curi- 
ously limited, the answer appeal^ to me to be plain. 

Hutton was in advance of the geological speculation 
of his time, because, in the first place, Ke had amassed a 
vast store of knowledge of the facts of geology, gathered 
by personal observation in travels of considerable extent ; 
and because, in the second plaee, he was thoroughly 
trained in the physical and chemicsl science of his day, 
and thus possessed, as much as any one in his time 
could possess it, the knowledge which is requisite for 
the just interpretation of geological phenomena, and 
the habit of thought which fits a man for scientific 
inquiry. 

It is to this thorough scientific training, that I ascribe 
Hutton's steady and persistent refusal to look to other 
causes than those now in operation, for tiie explanation 
of geological phsenomena. 

Thus he writes : — '* 1 do not pretend, as he [H. de Lde] 
does in his theory, to describe the banning of thii^. 
1 take.^ings such as 1 find them at present; and 
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from 1 reason with xegatd to that which must 

have , , 

And again : — A theory of th6' which has for 
object truth, can have no retrospect" to'^at which had 
preceded the present order of the wmH j for this order 
alone ia what we have to reason uprat'^ l^ to reason 
withifBit data is nothing but delusion. A thii<«y, there- 
fore,, which is limited to the actual constitution of this 
earth cannot be allowed to proceed one step beyomP^the 
present order of thinga” * ♦, 

And so clear is he, that no causes beside suc^ as are) 
now in opemtion are needed to account for the character 
and diqiosition of the compon^ts of the crust of the' 
earth, that he says, broadly and boldly ; — ** . There 

is no part of the earth which has not had the same 
origin, so far as this consists in that earth being collected 
at the bottom of the sea, and afterwards produced, 
as land, along with masses of melted substances, by the 
operation of mineral causea” ’ 

But other influences were at work upon Hutton beside 
those of a mind logical by Nature, and scientific by 
sound training ; and the peculiar turn which his specu- 
lations took seeiQs to me to be unintelligible, unless these 
be taken into account The arguments of the French 
astronomers and mathematicians, which, at the end of 
the last century, were held to demonstrate the existence 
of a compensating arrangement among the celestial 
bodies, whereby all perturbations eventually reduced 
thomsdyi^ to oscillatiouB on each side of a mean po- 
sition, and the stability of the solar system was secured, 
had evidently taken strong bold of Hutton’s mind. 

In those codly constructed periods which seem to have 
prejudiced many persons agaiiurt reading his works, but 

* TIte Vuory of Uio Bcitk,’i|id. I f^lTS, note. p. S81. 

, * lUAlb 371 » . 
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whinh are full of that peculiar, if unattractive, doqneaee 
which flows from mastery of the subject, Hutton aays 
We have now got to the end of our reasoning ; we 
have no data further to conclude inUnediately from that 
which actually is. But we have got enough ; we have 
the satisfaction to find, that in Nature there is wisdom, 
system, and consistency. For having, in the natural 
history of this earth, seen a succession of worlds, we 
may from this conclude that there is a sipAem in Nature ; 
in like manner as, from seeing revolutions of the planets, 
it is concluded, that there is a system by which they are 
intended to continue those revolutions. But if the sue- 
cession of worlds is established in the system of Nature, 
it is in vaip to look for anything higher in the origin of 
‘the earth. The result, therefore, of this physical inquiry 
is, that we find no vestige of a beginning, — no prospect 
of an end.” ^ 

Yet another influence worked strongly upon Hutton. 
Like most philosophers of his age, he coquetted with 
those final causes which have been named barren virgins, 
but which might be more fitly termed the hetaine, of 
philosophy, so constantly have they» led plan astray. 
Ihe final cause of the exi^tenc^.of the VhiM is^ for 
Hutton, the production of life and intelligence. 

**We have now considered the globe nf this ear^ 
as a machine, constructed upon chemical aa,<well as 
mechanical principles, by whi^ different are all 
adapted, in form, in quality, quantityvto a certain 
end ; an end attained with eH^lLiiity or success ; and an 
end from which we may perceive wisdom, in contem- 
plating the means employed. 

**Bat iat ihu world to be considered thus merely as a 
maednne, to last no longer than its ports r^iain iMr 
present position, their proper forms and quafities! Or 
I The Theoty of tlie Esrth, toL L p. 2001 




may it not be also coosiclaed os aa organised body t 
such as ima a constitution in which' necessary decay 
of the machine is naturally repmred, in exerticm of 
those produetiye powers by which it had be^ formed. 

“ This is the view in which we ai7a>imw to examine 
the globe ; to see if there be, in the ecnhtitution of this 
worl^' a reproductive operation, by which a liiined con- 
stitution may be again repaired, and a duration or 
stability thus procured to the machine, considered as a 
world sustaining plants and animals."^ 

Kirwan, and the other Philistines of the dny, accused 
Hutton of declaring that his theory implied that the 
world never had a beginning, and never differed in 
condition from its present state. Nothing could be more 
grossly unjust, as he expressly guards himself against 
any such conclusion in the following terms 

“But in thus tracing back the natural operations 
which have succeeded each other, and mark to us the 
course of time past, we come to a period in which wo 
cannot see any fartim. This, howevm*, is not the 
bej^inoing of the op^tions which proceed in time and 
according ta^ the wise economy of this world ; nor is it 
the estamu&kii^ of that., wl^o, in the course (ff time, 
had no beginmng ; it ih.<n;d^ the limit of our retrospec- 
tive view of tiiose operations which h%ve come to pass 
in time, and have been conducted by supreme intel- 
ligence."* % ,^7 

1 have i^ken of Un^i^tarianism as the doctrine of 
Hutton aim of LyelL . H^lPbave quoted the older writer 
rather than the new^, it is because his works are little 
known, and hia claiiHs on our veneration too frequently 
fotj^tt^ not because I desire to dim the fame of his 
emiute^ successor. Pew^ff the, present generation of geo- 
logists have read ^kyFail^(| ** lHusliations," fewer still the 
i.XIisThnnj of the Soli, 1 16, 17. * Ibid.‘p. SSa. 
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otiguial^ Theory of the Earth ; ” the more is the pil^ ; 
but -vrhich of us has not thumbed eveiy pa^ of the 
“ Principles of Geolo^ ” ? 1 think that he. Who writes 
fiurly the history of his own pro^ss in geological 
thought, will not he able to separate his debt to Hutton 
from his obligations to Lyell ; and the history of the 
process of individual gj^ogists is the history of geolo^. 

No one can doubt that the influence of unifbrmitarian 
views has been enormous, and, in the main, most 
l)eneficial and favoiuable to the progress of sound 
geology. 

Nor can it be questioned that Uniformitarianism has 
even a stronger title than Catastrophism to call itself the 
geolo^cal speculation of Britain, or, if you will, British 
popular geology. For it is eminently a British doctrine, 
and has even now made comparatively little progress 
on the continent of Europe. Nevertheless it seems to 
me to bo open to serions c^ticism upon one of its 
aspects. 

1 have shown how unjust, was the insinuation that 
Hutton denied a beginning to the world. But it would 
not be unjust to say that he persistently, in practice, 
shut his eves to the existence of that prior and different 
state of things which, in theory, he admitted ; and,' in 
this aversion to look beyond the veil of stratified rocks, 
Lyell follows him. 

Hutton and Lyell alike agree in their indisposition 
to carry their speculations a step beyottd the period 
recorded in the most ancient s^ta now open to obser- 
vation in the crust of the ear^ This is, for Hutton, 
** tho point in whidr wo cannot see any fiuther;” while 
Lyell tells us, — 

* Thh astronomer may find good reasons Ibr asciilnng 
the earth's form to the origin^ fiuidil^ of tiie mass, in 
times long antecedent to the first introduc^n of living 
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beings into the planet ; but the must bd%mteat 

to reg^ffd the earliest monuments w^ch it is his task to 
interpret, as belonging to a period wh^ ti|ie crust had 
already acquired great solidity and ^ic^ess, probably 
as great as it now possesses, and whan volcanic rocks, 
not essentially differing from thos&no^ produced, were 
formed ficom time to rime, the intensity of volcanic heat 
being neither greater nor less than it is now." ^ 

And again, “ As geolo^stsi, we learn that it is not only 
the present condition of the globe which has been suited 
to the accommodation of mvriads of living creatures, but 
that many former states aiso have been adapted to the 
organization and habits of prior races of beings. The 
disposition of the seas, continents and islands, and the 
climates, have varied ; the species likewise have been 
changed ; and yet they have dll been so modelled, on 
types anal(^u8 to those of eristing plants and animals, 
as to indicate, throughout a perfect harmony of design 
and unity of purpose. To assume that the evidence of 
the beginning, or end, of so vast a scheme lies within 
the roach of our philosophical inquiries, or even of our 
speculations, appears to be inconsistent with a just 
estimate of the relations which subsist between the finite 
powers of man and the... attributes of an infinite and 
eternal Being." ^ . 

The limitations implied in these passages appear to 
me to constitute the weakness and the logical defect of 
uniformitarianism. No one will impute blame to Hutton 
that, in face of riie imperfect condition, in his day, of 
those physical sdences which furnish the keys to the 
riddles of geology, he should have thought it practical 
wisdom to Bmit his theory to an attempt to account for 
** the proseat order of tl^gs but 1 am at a loss to com* 
prebend why, for all rime, geologist must be content 

^ Prindpks of Goology; voL tL p. Sflt; * Ibid. pi. 613* 
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to regard the oldest fossiliferous rocks as the uUima 
Thule. of his science « or what there is inconnstent with 
the relations between the finite and the infinite min*d,<in 
the assumption, that we may discern somewhat of the 
beginning, or of- the end, of this q>eck in space we cidl 
our cartL ^ The finite mind is certmnly ocanpetent to 
trace out the development of the :^wl within the egg ; 
and I know not on vdiat ground:^ sheidd find more 
difficulty in unravelling the complexities of the develop- 
ment of the earth. In fact, as Kwt has well remarked, ^ 
the cosmical process is really simpler than the biological 

This attempt to limit, at a particulas point, the prog^ss 
of inductive and deductive reason!^ from the things 
which are, to those which were — this faithlessness to its 
own logic, seems to me to ha^ eost Uniformitananism 
the place, as the permanent .|i!Km of geological {pecula- 
tion, which it might oth(»mse have held. 

It remains that 1 should put before you what I 
understand to be the third, geological specula- 

tion — namely, EvoLUTiONislif'^ y - ; 

I shall not nudee what | have to say oh this head 
clear, unless I diverge, or seem to diverge, for a while, 
from the direct path of my discourse, so far as to explain 
what I take to be the scope of geology itself. 1 conceive 
geology to be the history of we earth, in precisely the 
same sense as biology is the history of living beings ; 
and 1 tnist you will not think that 1 ^ overpowered by 
the influence of a dominant pumn^,u I say that 1 trace 
a close analogy between these tw^.histmiea 

IT 1 study a living bemg, uiidbr what heads does the 

* dftrf M sidtjlBO tested laaaen, wean ieh mfdi imten^e 

ta sagen, 4aas eher ^ KMaag wUer Himmdskoroer, die UnadiS Stitt 
Bernttongen, kun Unprung dev gansen g^j^war^n' yetfiuniist tea 
Weltmuies werden fcenneavwi^liea iiieiden, die die Emagoiw dnei 
eindgen Knatee oder einer Bsape mu meduiaiMbea Giiinto, detitfin and 
voUstiindig kaad verdea wud.*— K ast’s S & mmi U ic ht Wmii, Bd. I. tSOi 



knowledge I obtam lallt 1 can iti; siaetietoie, or 
what we call its Akatomt ; and or 

the series of dianges which it passes .to acquire 

its complete stnictare. Then I find th^ the living 
being has cortaln powers resalring ico^ its own acti- 
vities, and ^ interaction of these wi& the aerivities of 
other , things-rihe loiowledge of wld^ is pHVSioMioy. 
Beyond tins tib living being hes^i porition in space and 
time, which is its DisrasnoTiON. AU these mnn the 
body of ascertainable facts whidi constitute the ttatm 
qtto of the living creature. But these facts have th^ 
causes; and &e aseertainment of these causes is 
doctrine of Mnounm. 

If we consider what is knpwable about the earth, we 
shall find that such eair|hnhlkOwledge---if I may so trans- 
late the word geology— 4h|^|nto we same categoriea 

What is termed stratagm^^oalygeolc^ is neither m<ae 
nor less than the anatomy tibo earth ; and the history 
of the succession of tiie l(ii|aataons is the history of a 
succession of such aiwtcpiMl| or oorre^itds with deve- 
lopment, as distinct from genmation. 

The internal heat of the earth, the elevation and 
depression (rf its crust, its bdchin^ forth of vapours, 
ashes, and lava, are its activities, in as strict a sense, as are 
warmth and the movements and products of respiration 
the activities of an animal The phsenomena of the ' 
seasons, the trade winds, of the Gnlf-stresm, are as 
much the results of tbs reaction between these inner 
activities and outward ^orees, as are the bud^g of the 
leaves in qning md their in antumn the effects 

of the intomction between tli^^ei!aafuiS|(fion of a plant 
and solar liglA mid hmt x- AndiMm Ihe study of the 
activities of the livii^^ b^|m Is cajlm its physiology, so 
are these tdismomena the simjeet-hlii^r of an anafogous 
triluzic poysi^egj, to which we sometimes pve ~the 
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name ci nieteorol<^, sometimes that of phjsieal geo> 
eraphj, sometimes that of geology. Again, the earth 
has a place in space and in tim^ and rc^itions to, other 
bodies in both these respects, which constitu1:e its distri- 
bution. This subject is usmJly left to the- astronomer ; 
but a knowledge of its broad outlines seems to me to be 
an essential constituent of the stock of geological ideas. 

All that can be ascertained concerning &e structure, 
succession of conditions, actions, and |>osition in space of 
the earth, is the matter of fact of its natural history. 
But, as in biology, there remains the matter of reasoning 
from these fiicts to, their causes, whidi is just as much 
science as the other, and indeed more ; and this consti- 
tutes geological aetiology. 

Having regard to this general scheme of geological 
knowledge and thought^ it is obvious that geological 
speculation may bo, so to speak, anatomical and develop- 
mental speculation, so for as it relates to points of strati- 
graphical arrai^ement which are out of reach of direct 
observation ; or, it may be phmological speculation, so 
far as it relates to undetermined problems relative to the 
activities of the earth ; or, it may be distributional specu- 
lation, if it deals with modifications of tlie earth’s place 
in space ; or, finally, it will be aetiological speculation, if 
it attempts to deduce the history of the world, as a. 
whole, fiom the known properties of the matter of the 
earth, in the conditions in which the earth has been placed. 

For the purposes of the present discourse I may take 
this last to be what is meant “ geological speculation.” 

Now uniformitoriatais^ as we have seen, tends to 
ignore geolpgical iqpfcnlafri<^,.in this sense altogether. 

point Ihe catwtrophists and the uniform!- 
tarions %ieed upon, when this Society was founded, was 
to ignore it. And you will find, if you look baek into 
our records, that our revered, fatherl in geology plumed 
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tiliemselves a good deal upon the practical sense and 
wisdom of this proceeding. As a temnoraiyvmeasuie, I 
do not presume to chal^ge its wisaom; but in all 
organized bodies temporair changes are apt to produce 
permanent effects ; and as time has -slmped by, altering 
all the conditions which may have maao such mortifica- 
tion of the scientific fiesh denrable, 1 think the effect of 
the stream of cold water which has steadily flowed over 

S eological speculation within these walls has been of 
oubtfttl beneficence. 

The sort of geological speculation to which I am now 
referring (geological satiology, in short) was created, as 
a science, % that famous ^Uosopher Immanuel l^mt, 
when, in 1755, he wrote his “General Natural History 
and Theory of the Celestial Bodies ; or an Attempt to 
account for the Constitution and the Mechanical Origin 
of the Universe upon Newtonian principles.”^ * 

In this very remarkaUe but seemingly little-known 
treatise,^ Rant expounds a^complete cosmogony, in the 
shape of a theory oi the causes which have led to the deve- 
lopment of the universe from diffused atoms of matter 
endowed with simple attractive tmd repulsive forces. 

“ Give me matter,” Bays Rant^ “ and I will build the 
world ;” and ho proceeds to deduce from the simple 
data from which he starts, a doctrine in 'all essential re- 
spects similar to the well-known “Nebular Hypothesis” 
of Laplace.^ He accounts for the relation of the masses 
and the densities of the planets to their distances from 
the sun, for tiie eccdntncities of their orbits, for their 
rotations, for their satellites, for timvg^eral agreement 

' Grant (“ Hutoij of Pbjsioal Astraotey,* but tbo bnefett 

Rference to Knot. ’ 

* ** AUaemMiiie Natngindikl^ Theorie^4cs Himmeb ; oder Verracb 
ym der Vtifittmtng mid dem nteaiiiiMhen '0npninae dcs WoUoo* 

biindes nneb HewtonVbea Cbe^yUsuon nbgHnddt.”— K ahVo JSdotmUtebo 
]y«rt*,Bd.i.p.at)7. , , . . 

*Systime da Mondi^ tuat it U 
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in the direction of rotation among the celestial bodies, 
for Saturn's ring, and for the zodiacal light He finds 
in each system of worlds indications that t^e attractive 
force of the central mass will eventually des^y its or^ 
nization, by concentrating upon itself the matter of rae 
whole system ; but, as the result of tiiis concentration, 
he argues for the dcvdopment of an amount of heat 
which will dissipate the mass once more into a mdecular 
chaos such as that in which it hegaa 
Kant pictures to himself the universe as once an 
infinite expansion of formless and diffiised matter. At 
one point of this he supposes a single centre of attraction 
set up ; and, by strict deauctiona from admitted dynamical 
principles, shows how this must result in the development 
of a prodigious central body, surrounded by systems of 
solar and planetary^ worlds in all stages of dei^opment 
In vivid language he depicts the great world-maelstrom, 
widening the maigins of its prodigious eddy in the slow 
progress of miUious of ages, gradually reclaiming more 
and more of the molectilw waste, and converting chaos 
into cosmos. But what is gained at the margin is lost 
in the centre ; the attractions of the central systems 
bring their constituents toge^er, which then, by the heat 
evolved, are converted once more into molecular chaos. 
Thus the worlds that are, lio between the ruins of 
worlds that have been and the chaotic matmals of the 
worlds that shall be; and in spite of ail waste an& 
destruction. Cosmos is extending his borders at the 
ej^nse of Chaos. 

Kant’s fmrtbw ap&lkl^n o^ his views to the earth 
itself is to be founq.^ W “^I^i^eatise on Physical Qeo- 
graphy*^ (a term un^ wHch thf tl^ unknown soien^ 
of goedogy was induded), a sd^^.ilr|d6h he had studM 
wiw vmy great care and mi w^eh he lectured fm* many 
* gwCii^Sinnmtlufas fk 14S. 



ream The fonrtih section of tike finst past this 
iVeatiae is called **HiBtoi 7 of the Changw which 
the Earth has formerly nndeigo&e and iestUl tmo^bin^” 
and m in a hnet and j^regnaot essay upon ti^ ntm- 
ciples of ^Ic^. Kant ^ves an account first the 
gradual <manges which are now taking plaoe’' mider 
the heads of such as are caused by earthquakes, sucli 
as are brought about liun and rivets, such as are 
effected by the sea, such as are produ<^ by winds 
and frost ; and* fiboally, such as result from the opera- 
tions of man. 

The second part is devoted to the ** Memorials of the 
Changes which the Earth has undergone in remote an- 
tiquity.” These are enumerated as : — A. Proofs that 
the sea formerly covered the whole earth. R Proofe 
that the sea has often been changed into dry laud and 
then again into sea. C. A discussion of the various 
theories of the earth put forward by Scheuchzer, Moro, 
Bonnet, Woodward, Whiter Leibmtz, Linnaeus^ and 
Buffou. 

The third part contains anC'** Attempt to give a sound 
explanation of the ancient history of the earth." 

1 suppose that it would be very easy to pick holes in 
the details of Kant's speculations, whether cosmological, 
or specially telluric, in their application. But, for all 
that, he seems to me to have Ibeen the first person to 
fraune a complete system of geolbgical speculation 
founding the doctrine of evolntimi. 

With a<|k much truth as Hutton, Kant could say, “I 
take things just as I find th^m^ present, and, from 
these, 1 reason with r^ard which 'must have 

been." Like Hntt^ Jie of pointing 

out that **m wistfom, system, and con- 

sistent." And, as mtiwp^grie^t jndn^^ so in belisy- 
ing that the o^isiciilM'J^ A operatiOit **by 
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wliicli • rained constitataon may be repured^T be lhr* 
etalle Hatton ; w^e, on the other hand, Ksntii tme to 
scitince. He knows no boonds to gecdogioal speS^ticm 
bat those of the intellect He zeMOns bade to a b^in- 
ning of the present state of Ihingpi; he admits the possi- 
bility of an end. 

I have said that the three sohools of ^logical racca- 
lation which I have temed CMootK^iism, Uniiomai- 
tarianimi, and Evolutionism are commonly sapposed to 
be antagonistic to one another ; and I presnme it will 
have become obvious that, in my belW, the lost is 
destined to swallow up the other two. But it is proper 
to remark that each of the latter has kept alive the tra- 
dition of precious truths. 

Catastbopuism has insisted upon the existence of a 
practically unlimited bank of force, on which the theorist 
might draw; and it has cherished the idea of the de- 
velopment of the earth from a state in which its form, 
and the forces which it exerted, were very different from 
those wc now know. That suoh difference of form and 
power once existed is a necessary part of the doctrine of 
evolution. 

Unifobmitabtakism, on the other hand, has with 
equal justice insisted upon a {nactically unlimited bank 
of time, ready to discount any quantity of hypothe^cal 
paper. It has kept before our eyes the power of ^ 
infinitely little, time being granted, and has compelied us 
to exhaust known causes, oefore flyii^ to the OpKnown. . 

To my mind there aj^ars to m no sort of necessary 
theoretical antagonism i^tween Catastrophism mid Uni- 
formitaxianism. Onthh eontrazy, it is very conceivahls 
that caitastr(q>hes m|y be part and parcel of tmifoimity. 
Let me illustrate my by wXogy* The working of 
a doch; is a model of uniform iction ; good time-keeping 
meanS' mfifozmil^ cf octioa. Bat striking o£ the 


243 


XL] 6tolo0tral 

- - > r — 

clocic faf essentially a catastrophe ; tiie liammer might be 
made to 'blow up a barrel of ganpowda, or, tom on a 
deluge of water ; and, by proper arrangemmit> the dock, 
instead of marking the hour^ might strike at all sorts of 
irregular periods, never twice dike, in the intervals, 
force, or number of its blowa NovertheleB% aU these 
irregular, and apparently lawless, catastrophes would be 
the result of an absolutely uniformitarian. action ; and 
we might have two scnools of dock-theorists, one 
8tud;fing the hammer and the other the pendulum. 

Still less is there any necessary antagonism between 
either of these doctrines and that of moldtion, which 
embraces all that is sound in both Catastrophism and 
Uniformitarianism, while it rejects the arbitrary" assump- 
tions of the one and the, as arbitrary, limitations of the 
other. Nor is the value of the doctrine Evolution to die 
philosophic thinker diminished by the fact that it applies 
tlie same method to the living and the not-living world ; 
and embraces, in one stupendous analogy, the growth 
of a solar system from molecular chaos, the shaping 
of the earth from the nebulous cubhood of its youth, 
through innumerable changes and immeasurable ages, 
to its present form ; and the devdopment of a living 
being the shapeless mass of protoplasm we term a 
germ. . • 

I do not know whether Evolutionism can claim that 
amount xif currency which would entitle it to bo called 
British popular geology ; but, more or less vaguely, it is 
assuredly present in £e minds of moat geologists. 

Such bdng the tiiree phases ci g^logical speculation, 
we are now m position to inquire 'lirhich of these it is 
that Sir William !Chom^ calls uplm us to reform in 
the pa^ges which I bqve dted: 

It is obvioQsfy UxiffbrmStarianism whidi dis- 

E 2 
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tin^ished physicist takes to be the representetive of 
gedogical speculation in general And thus a first 
issue is rai^d, inasmuch as many persona (and* those 
not the least thoughtful among the younger geologists) 
do not accept strict Uniformitarianism as the final form 
of geological speculation, We should say, if Hutton 
and Playfair declare the course of the world to have 
been always the same, point out the fallacy by all means ; 
but, in so doing, do not imagine that you are proving 
modern geology to be in opposition to natural phi- 
losophy. 1 do not suppose that, at the present, day 
any geologist would ^ found to maintain absolute 
Uniformitarianism, to deny that the rapidity of the 
rotation of the earth may be diminishing, that the sun 
may be waxing dim, or that the earth itself may be 
cooling. Most of us, 1 suspect, are Gallios, who care 
for none of these things,” being of opinion that, true 
or fictitious, they have made no practical difference to 
the earth,, during the period of which a record is pre- 
served in stratified deposits. 

Tile accusation that we have been running counter to 
the principhs of natural philosop^, therefore, is devoid 
of foundation. The only question which can arise is 
whether we have, or have not, been tacitly making 
assumptions which are in opposition to certain con- 
clusions which may be drawn from those principles. 
And this question subdivides itself int^ two ^e first, 
are we really contravening sfich conclusions ? the second, 
if we are, are those conclusions so firmly based that we 
may not contravene them 1 1 reply in the native to 
bom these questions, and I will give you iny reasons 
for so doing. Sir William Thomson believes that he 
is able to prove, by physioai reasonings^ **tbat the 
existing, state of things on the earth, life on the earth 
— aU Illogical history showing continuity of life — 
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must be limited within some such penod of time as one 
hundred million years" (loc. oit p. 25), 

The first inquiry which arises plainly is, has it ever 
been denied that this period may be enough for the 
purposes of geology 1 

The discussiou of this question is greatly embarra»ed 
by the vagueness with which the assumed limit is, 1 
will not say defined, but indicated, — “some such period 
of past time as one hundred million yeiirs. " Now 
docs this mean that it may have been two, or three, or 
four hundred million years 1 Because this really nudees 
all the diffwence.' 

I presume that 100,000 feet may be taken as a full 
allowance for the total thickness of stratified rocks con- 
taining traces of life ; 100,000 divide by 100,000,000 
»0'001. Consequently, the deposit of 100,000 feet of 
stratified jock in 100,000,000 years means that the 
deposit has taken place at the rate of T^<n of a foot, or. 
Bay, of an inch, per annum. 

Well, I do not know that any one is prepared to. main- 
tain that, even making all needful allowances,' the 
stratified rocks may not have been formed, on the 
average, at the rate of ^ of an inch per annum. 
I suppose that if such could be shown to be the 
limit, of world-growth, we could put up with the 
allowance without feeling that' our speculations had 
undergone any revolutiou. ^ And perhaps, after all, the 
qualifying phrase ‘*some such period” may not neces- 
sitate the assumption of more than rhr or vIt or vhr of 
an inch of deposit per year, which, of course, would 
give us still more case and comfort 

But, it may be said, t^t itiebiology, and not geology, 

* Sir William Thonuon Implie* (kMh.rffe. p, 16). that the preci«|,4mAui of. 

no oomeqnenoe : **the princ^le is the earner hut, as the tnqiile ie 
admiUedt* the whole diwsuadon tqme on pmeticel remte* 
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vrbich . asks for so much time — ^that the succession of 
life demands vast intervals ; but this appears to me to 
be reasoning in a circle. Biology takes her time from 
geology. The only reason we have for believing in the 
slow rate of the change in living forms is the fact that 
they persist through a series of deposits which, geology 
informs us, have taken a long while to make. If the 
geological clock is wrong, all the naturalist will have to 
do is to modify his notions of the rapidity of change 
accordingly. And I venture to point out that, when we 
are told that the limitation of the period during which 
living beings have inhabited this planet to one, two, or 
three hundred million years requires a complete revolu- 
tion in geological speculation, we onus probandi rests 
on the maker of the assertion, who brings forward not 
a shadow of evidence in its support. 

Thus, if we accept the limitatiou of time placed before 
us by Sir \V. Thomson, it is not obvious, on the face 
of the matter, that we shall have to alter, or reform, 
our ways in any appreciable degree j and we may there- 
fore proceed with much calmness, and indeed much 
indifference, as to the result, to inquire whether that 
limitation is justified by the arguments employed in its 
support. 

These arguments are three in number i — 

I. The m^ is based upon tbe undoubted fact that the 
Udes tend to retard the rate^if the earth’s rotation upon 
its axia That this must be so is obvious^ if one con- 
siders, roughly, that the tidewresult from the pull which 
the sun and the moon exert upon the sea, causing it to 
act as a sort of break- upon the rotating solid earth. 

Kant, who was by no means a mere ** abstract philo- 
sopher,” but a good mathematician and well vmeed in 
the physical science of his time, not <mly moved this in 
an essay of nsquisite dearness and inteUigibility^ now 
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more than a centozj old/ bnt deduced liom it some of 
its more important consequences^ such as the constant 
turning of one face of the moon towards the earth. 

But there is a long step ftom ^e demototaration of a 
tendency to the estimation of the practical Taltte of that 
'tendency, which is all with Urh^ we are at present 
concerned. Ihe facts beating on this point appaur to 
stand as follow : — 

It is a matter of observation that the moonls mean 
motion is (and has for the last d,000. years been) under- 
going an acceleration, relatively to the rotation of the 
earth. Of course tins., may restdt from one of two 
causes : the moou may really have beem moving more 
swiftly in its orbit; ta the ea^ may have been rotating 
more slowly on its azisL 

Laplace believed he had accounted for this pheeno- 
menou by the fact that 'the eccentricity of the earth's 
orb it has been diminishing throughout these 3,000 years. 
This would produce a diminution of the mean attraction 
of the sun on the moon ; or, in other words, an increasei 
in the attraction of the earth on the moon ; and» con- 
sequently, an increase in the rapidity of the orbital 
motion of the latter body. Laplace, therefore, laid the 
xesprasibility of the acceleration upon the moon, and 
if his views were correct, the tidal i^tardation must 
citha be insignificant in amount, or be counteracted by 
some other agency. 

Our great astronomer, Adams, however, appears to 
have found a fiaw in Laplace's calculation, and to have 
shown that only half the observed retardation could be 
accounted for in tiie way he had suggeated. There 

* "Untonadniiie der Vkne* A die Side in Otter Umdidmiig mi_ die 

Adi$ey wodnidi sie die Abwcchnelitiq; dei^tu>es ond der Kacht hervoibrii^ 
VoRindemoff adit etttea ^Ze^ell Biiee Urspningea etJitten lieLe, 
to'**— K ajbt’b WuHke, JH. i jph 17 a 
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remains, therefore, the other half to be accounted for ; 
and here, in the absence of all positive kuovrledgc, three 
sets of hypotheses have been suggested. 

(a.) M. Delaunay sum^ts that th^ earth is at fault, in 
consequence of the ti(m retardation. Messrs. Adams, 
Thomson, and Tait work out this suggestion, and, *‘on 
a certain assumption os to the proportion of retardations 
due to the sun and moon," find the earth may lose 
twenty-two seconds of time in a century from this cause.^ 
(&.) But M. Dufour suggests that the retardation of the 
earth ^which is hypothetically assumed to exist) may be 
due in part, or whoUy, to the increase of the moment 
of inertia of the earth by meteors falling upon its surface. 
This suggestion also meets with the entire approval of 
Sir W. Thomson, who shows that meteo]>dast^ accumu- 
lating at the rate of one foot in 4,000 years, would 
ivccount for the remainder of retardation.* 

(c.) Thirdly, Sir W. Thomson brings forward an hypo- 
thesis of his own with respect to the cause of the h 3 rpo- 
thetical retardation of the earth's rotation : — 

“Let us suppose ice to melt ficom the polar regions 
(20° round each pole, we may say) to the extent of 
something more than a foot thick, enough to give 1*1 
foot of water over those areas, or 0*006 of a foot of 
water if spread over the whole globe, which would, in 
realily, raise the sea-level by only some such undiscovet- 
ablo difference os three-fourths of an inch or an inch. 
Xhis^ or the reverse, which we believe might happen any 
year, and could certainly not be detected wimout far 
more accurate observations and calculations for the mean 
sea-level than any hith^to made, would slacken or 
quicken the earth’s rate as a timekeeper by one-tenth of 
a second per year." • ^ . 

1 do not presume to throw the slightest doubt upon 
^ Sir W. TbiOiliisqii, loo. cit.^ p. . * Im oit^ p. 27. * IbUL 
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the accunuy of any of tiie calcQlB(li(»u made hy each 
distingaished mathematidaos as tiioso who have made 
the suggestioiiB 1 have cited. On the contrary, it is 
necessary to my argument to assume that they are all 
correct. But 1 desire to point out that l^s seems to be 
one of the many cases in which the admitted accura<^ of 
mathematical process is allowed to throw a wholly 
inadmissible appearance of authority over the results 
obtained by them. Mathematics may be compared to a 
mill of exquisite workmanship, which grinds you stuff of 
any degree of fineness ; but, neverthelesa, what you get 
out depends upon what you put in ; and as the grandest 
mill in the world will not extract wheat-fiour from 
poascods, so pages of fonnulee will not get a definite 
result out of loose data. 

In the present instance it appears to be admitted 

1. That it is not absolutely certain, after all, whether 
the moon’s mean motion is undergoing acceleration, or 
the earth’s rotation retardation.^ And yet tins is the 
key of the whole ^tition. 

2. If tile rapidily of the earth’s rotation is diminishing, 
it is not certain how much of that retardation is due to 
tidal frictiou, — how much to meteors,— how much to 

.|>ossib!e excess of melting over accumulation of polar 
ice, during the period covered by observation, which 
amounts, at the outside, to not more than 2,600 years. 

3. The effect of a different distribution of land. and. 
water in modifying the retardation caused by tidal 
friction, and of reducing i1^ tmder some circumstances, 
to a minimum, does not appear to bo taken into 
account. 

4. During the Miocene epoch the polar ice was cer- 
tainly many feet thinner wan it has been during or 

’ It will be undentood X do not tdihto deny tbat the eorth^s zotatioa 

moff ^uiuleigoii^ietaidi^^ K 



250 ITaijf ^enmmf, €ssBSfr anb IStbuios. [xi. 

since, tbe Glacial epoch. Sir W. Thomson tells ns tbit 
the accumulatiou of something more than a feot of 
ice around the poles (which implies the withdrawal of, 
say, an inch of water from the general surface of the 
sea) will cause the earth to rotate quicker by one-tenth 
of a second per annum. It would appear, therefore, 
that the earth may have been rotating, throughout the 
whole period which has elapsed from the commencement 
of the Glaci{d epoch down to the present time, one, or 
more, seconds per annum quicker than it rotated during 
the Miocene epoch. 

But, acording to Sir W. Thomson's calculation, tidal 
retardation wUfonly account for a retardation of 22'' in 
a centiuy, or iit (say of a second per annum. 

Thus, assuming that the accumulation of polar icc 
since the Miocene epoch ^has only been sufheient to 
produce ten times the effect of a coat of ice one foot 
thick, we shall have an accelerating cause which covers 
all the loss from tidal action, and leaves a balance 
of i a second per annum in the way of acceleration. 

If tidal retardation can be thus checked* and over- 
thrown by other temporary conditions, what becomes 
of the confident assertion, based upon the assumed uni- 
formity of tidal retardation, that ten thousand million 
years ago the earth must have been rotating more than 
twice os fast as at present, and, therefore, that we 
geologists are “in direct opposition to the principles 
of Natural Philosophy” if we tqttead geologicm histoiy 
over that time ? 

II. Ihe second argument is thus stated by Sir W. 
Thomson : — ** An artiele, .by myself published in * Mac- 
millan’s Magazine ' for March 1862, on age ef tiie 
sun’s heat, explains results of investigation into various 
questions os to posribilities regarding the amount of heat 
that the sun could have, dealing with it as you would 
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with a sttme, or a piece of matter, mily taking into 
account the sun’s dimensions, which showed it to be 
possible that the sun may have already illuminated the 
earth for as many as one hundred million years, but at 
the same time rendered it almost certain that he had not 
illuminated the earth for five hundred millions of years. 
The estimates here are necessarily very^ vague ; but yet, 
vague as they are, 1 do not know that itis possible^ upon 
any reasonable estimate founded on known proparties 
of matter, to say that we can believe the aim mis really 
illuuiinatcd the earth for five hundred million ycara"^ 

1 do not wish to ** Hansardize ” Sir William Thomson 
by laying much stress on the fact that, only fifteen years 
ago, he entertained a totally different view of the origin 
of the sun’s heat, and believed that the energy radiated 
from year to year was supplied from year to year — 
a doctrine which would have suited Hutton perfectly. 
But the fact that so eminent a physical philosopher has, 
thus recently, held views opposite to those which he now 
entertains, and that he confesses his own estimates to 
be “very vague," justly entitles us to dbregard those 
estimates, if any distinct facts on our side go against 
them. However, I am not aware that such facts exist 
As I have already said, for anything Lknow, one, two, 
or three hundrea millions of years may serve the needs 
of geolomsts p^ectly well 

HI. The uiird line of argument is based upon the 
temperature of the interior of the earth. Sir W. 
Thomson refers to certain investigations which prove 
that the present thermal condition of the interior of 
the earth implies either a heating of the earth within the 
last 20,000 years of as much as 100” F., or a greater 
heatup all over the surface at some time farther back 
than 20,000 years, and then proceeds thus :*-* 

* Loe. dt., p. SUL 
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“ Now, are geologiste prepared to admit that, at aomc 
time within the last 20,000 years^ there has been all 
over the caith so high a temperature os that?. I pre> 
sume not ; no geologist — no modem geologist — would 
for a moment admit the hypothesis uat the present 
state of underground heat is due to a heating of the 
surface at so late a period as 20,000 years aga If that 
is not admitted, we are driven to a greater heat at some 
time more than 20,000 years ago, A greater heating 
all over the surface than 100“ Fahrenheit would kill 
nearly all existing |>lant8 and animals, I may safely say. 
Are modem geologists prepared to say that all life was 
killed olf the earth 50,000, 100,000, or 200,000 years 
ago ? For the uniformity theory, the further back tbe 
time . of high sur&ce-temperature is put the Instter ; 
but the further baek the time of heating, the hotter it 
must have been. Tbe best for those who draw most 
largely on^ time is that which puts it furthest back ; 
and that is the theory that the heating was enough 
to melt the whole. But efven if it was enough to 
melt the whole, we must stall admit some limit, such us 
fifty million years, one hundred million years, or two 
or three hundred million years ago. Beyond that we 
cannot go." * 

It wul be o1)scrvcd that the ** limit" is oiKie again 
of the vaguest, ranging from 50,000,000 years to 

300.000. 000. And the reply is, once more, that, for 
anything that can be proved to the contrary, one or 
two hundred million years might serve the purpose, 
even of a through-going Huttonian uniformitariau, 
vew well 

But if, on the other hand, tbe 100,000,000 or 

200.000. 000 years appear to be insufficient for geo- 
logical purposes, we must dosely criticise the memod 

* Lea dt., p. 34, 
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by which the limit is reached. The otgument is simple 
enough. Assuming the earUi to be nothing but a cool< 
ing mass, the quantity of heat lost per year, suj^dng 
the rate of cooling to have been uniform, multiplied 
by any given number of years, will be given the mini- 
mum temperature that number of years ago. 

But is the earth nothing but a cooling mass, ** like 
a hot-water jar such as is used in carriages, or a globe 
of sandstone ” ? and has its cooling been uniform ) An 
affirmative answer to both these questions seems to be 
necessary to the validity of the cmculations on which 
Sir W. Thomson lays so much stress. 

Nevertheless it surely may be urged that such affirma- 
tive answem are purely hypothetical, and that other 
suppositions have an equal right to consideration. 

For example, it it not possible that, at the prodi^ous 
toraperaturc which would seem to exist at 100 miles 
below the surface, all the metallic bases may behave as 
mercury does at a red heat, when it refuses to combine 
with oxygen ; while, nearer the surface, and therefore at 
a lower temperature, they roAj enter into combination (os 
mercury docs with oxygen a kw degrees below its boiling- 
point) and so give rise to a heat totally distinct from 
that which they possess as cooling bodies? And has 
it not also been proved by recent resbarches that the 
quality of the atmosphere may immensely affect its 
permeability to heat; and, consequently, profoundly 
modify the rate of cooling the globe as a whole 1 

I do not think it be denied that such conditions 
may exist, and may so greatly affect the supply, and the 
loss, of terrestrial heat as to destroy the value of any 
calculations which leave them out of sight. 

My functions as your advocate are at an end. I 
speak with more than tiie sincerity of a mere advocate 
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when I express the belief that the case against us has 
entirely brc^cn down. The cry for reform which has 
lieen raised without, is superfluous, inasunich as we 
have long been reforming from within, with all needful 
iipecd. And the critical examination of the grounds 
upon which the very grave charge of opposition to 
the principles of Natural Philosophy has been brought 
against us, rather shows that we have exercised a wise 
discrimination in declining, for the present, to meddle 
with our foundations. 




XII. 

THE OEIGIN OF SPECIES. 

Mr Daiiwin’8 long-standing and well-earned scientific 
eminence probably renders him indifferent to that social 
notoriety which passes by the name of success ; but if 
the calm spirit of the philc»ophcr have not yet wholly 
superseded the ambition and the vanity of the camsd 
man within him, he must be wdl satisfied with the 
resulte of his venture in publishing the ** Origin of 
S^cica” Overflowing the narrow bounds of purely 
scientific circles, the “species question" divides with 
Italy and the Volunteers the attention of general socie^. 
Everybody has read Mr. Darwin's book, or, at leas^ has 
given an opinion upon its merits or demerits ; pietists, 
whether lay or ecclesiastic^ decry it with the. milil 
railing^ which sounds so charitable ; bigots denounce it 
with ignorant inv^ve; old ladies of both sexes 
consider it a decidedly dangerous book, and even 
savans, who have no better mud to throw, quote anti- 
quated writers to show that its author is no better than 
an^ ape hi m s elf ; w hile every philosophical thinker 
hails it as a veriti^le Vniitworth gun in the armoury of 
liberalism ; and .all competent naturalists and ph3rsio- 
logists, whatever their opinions as to the ultimate fate 
of the doctrines put forth, acknowledge that the work in 
which tii^ are embodied is a solid contribution to know- 
ledge and inaagurates a new epoch in natural lustory. 
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Nor hofl the ductission of the sabject been restrained 
'within the limits of conversation. When the pnblic is 
eager and interested, reviewers must minister to its 
wants ; and the genuine litUrateur is too much in the 
habit of acquiring his knowledge from the book he 
judges — as the Abyssinian is said to provide himself 
with Steal'S from the ox whidi carries him — ^to be 'with- 
held from criticism of a profound scientific work by the 
mere want of the requisite preliminary scientific acquire- 
ment ; while, on the other hand, the men of science who 
wish .well to the new views, no loss than thase who 
dispute their validity, have naturally sought oppor- 
tunities of expressing tSeir opinions. Hence it is not 
surprising that almost all the critical journals have 
noticed Mr. Darwhi^ work at greater or less length ; 
and so many disquisitions, of every degree of excellence, 
from the poor product of ignorance, too often stimulated 
by prejudice, to the fair and thoughtful essay of the 
candid student of Nature, have appeared, that it seems 
an almost helpless task to attempt to say anjrthing ncAr 
upon the question. 

But it may be doubted if the knowledge and acumen 
of prejudged scientific opmnents, or the subtlety of 
orthodox special pleaders, nave yet exerted their full 
force in mystifying the real issues of the great contm* 
vcTsy which has been set afoot, and whose eud is hardly 
likely to be seen by this generation ; so that at this 
eleventh hour, and even failing anything new, it may be 
useful to state afresh that which true, and to put the 
fundumontal positions advocated by Mr. Darwin in such 
a fox-m that they may be grasj^d % those whose special 
studies lie in other directions. And the adoption of this 
course may bo the more advisable, because notwith- 
standing its great deserts, and indeed partly on account 
of them, the ** Origin of Spedes" i a by no means an easy 
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Iwk to if by reading is imptied toe full oom- 

prebcnsibiT ^ an autoor’s meaning. 

We do not speak jestingly in saying toat it is Mr. | 
Darwin’s misfortaue to know more about the question he ' 
has taken up than any man living. Personally and 
practically exercised in zoology, in minute anatomy, in 
geology ; a student of geographical distribution, not on 
maps and in museums only, out by long voyages and 
laborious coUcetion ; having Wgely advanced each of 
these branches of science, and .having ^nt many years 
in gathering and sifting materials for his present work, 
the store of accurately registered facts upon which the 
author of the “ Origin of Species ” is able to draw at ‘ 
will is prodigious. ^ 

But this veiy superabundance of matter must have 
been embarrassmg to a writer who, for toe present, can 
only put forward an abstract of his views ; and thence it 
arises, pt^-rhaps, that notwithstanding the clearness of the 
style, those who attempt fairly to digest the book' find 
much of it a sort of intellectual pemmican — a mass of 
facts crushed and pounded into shape, rather than held 
together by the ordinary medium of an obvious logical 
bond : due attention wUl, without doubt, discover this 
bond, but it is often hard to find. 

Again, from- sheer want of room, much has to be 
taken for granted which might readily enough be proved ; 
and hence, while the adept, who can supply the missing \ 
links in the evidence from his own knowledge, discovers 
fresh proof of the singular thoroughness wito which all 
difficulties have been considered and all unjustifiable 
suppositions avoided, at every reperusal of Mr. Darwin’s 
pregnant paramphs, the novice in biology is apt to 
complain of the frequency of what he facies is gra* 
tuitous assumption. 

Thus while it may be doubted 'i^ for some year^ any 

B 
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one is likely to be competent to pronounce judgment on 
all the issues raised by Mr. Darnrin, there is assuredly 
abundant room for him, who, assuming the humbler, 
though perhaps as useful, office of an inteipreter between 
the “Origin of Species” and the public, contents himself 
with endeavouring to point out the nature of the 
problems which it discusses; to distinguish between 
the ascertained facts and the theoretical views which it 
contains ; and finally, to show the extent to which the 
explanation it ofiets satisfies the requirements of scientific 
logic. At any rate, ‘it is this office which we purpose to 
undertake in the following pages. 

, It may be safely assumed that our readers have a 
general conception of the nature of the objects to which 
the word “species” is applied; but it has, perhaps, 
occurred to a few, even to those who are naturalists ex 
professo, to reflect, that, as commonly employed, the 
term has a doable sense, and denotes two verydifierent 
orders of relations. When we call a group of animals, 
or of plants, a species, we may imply thereby, either 
that all these animals or plants have some common 
X)cculiarity of form or ‘structure ; or, we may mean that 
they possess some common functional character. That 
part of biological science which deals with form and 
structure is called Morphology — ^that which concerns 
itself with function, Physiology— so that we may con- 
veniently speak of these two senses, or aspects, of 
“ species ” — the one as moipholgical, the other as phy- 
siological. Regarded from the fonn«r point of view, a 
q)ecie8 is nothing more than a kind of animal or plant, 
which is distinctly definable from all others, by certain 
constant, and not mearly sexual, morphological peculiar- 
, itics. Thus horses form a species, because the group of 
animala to which that name is applied is distinguimed 
from all others in the world by the following constantly 
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associateil characters. They have X. A vertebral column.: 
2. Mammas ; 3. A placentm embiyo ; 4. Four less ; 5. A 
single well-develo[^ toe in each foot provided with a 
hoof; 6. A bushy tail; and 7. Callosities on the inner 
sides of both tbie fore and the hind legs. The asses, 
again, form a distinct species, because, with the same 
characters, as far as the mth in the above list, all asses 
have tufted tails, and have callosities only on tiie inner 
side of the fore legs. If animals were di^vered having 
the general characters oi the hoiue^ bulb sometimes with 
callosities only on the fore legs, and more or less tufted 
tails ; or animals having the general characters of the 
ass, but with more or 1^ bushy tails, and sometimes 
with callosities on both pairs of l^s, beddes being inter* 
mediate in other respects — ^the two species would have 
to be merged into one. They could no longer be 
regarded os morpholo^cally distinct npccies, for they 
would not be distinctly de&iablc one mm ^e other. 

However bore and simple this definition of species 
may appear to be, we confidently appeal to all praetic^ 
naturalists, whether zoologists, botanists, or palmonto* 
legists, to say if, in the vast majority of cases, they 
know, or mean to affirm, anything more of the group of 
animals or plants they so denominate t^an what has just 
been state<L Even the most decided advocates of the 
received doctrines respecting species admit this. 

* I appreben^* aaya Frafearor Owen,* " that few natanliets now* 
a^days, in describing and ptopoaing a name for what they call ‘ a new 
•pede*,’ nee that term to aignuy wlmt was meant by it twenty or thirty 
years ago that is, an originally distinct creation, ntsuitoining ito 
primitive distinction by obstmetive generative pecnliarities. The pro- 
poaer of the new apecies now intends to state no mom than he 
actually knows; aa fn example^ that the differences on which hs 

* On the Osteolcgf of the Ohhnpanieei and Orangs : Tmasactioas of the 
geological Socie^, 1888 . 
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fonndi die specific character are constant in individuals of both sexes, 
so for as observation has reached; and that titey are not due to 
domestication or to artificially superindnced external circumstan^, or 
to any outward influence within his cognizance ; tiutt the speciea is 
wild, or is such as it appears hg Katore." 

If we consider, in fact, that by £ir the largest pro- 
portion of recorded existing species are known only by 
the study of their skins, or bones, or other lifeless 
exuvia; that we are ac<juainted with none, or next to 
none, of their physiological peculiarities, beyond those 
which con be dedneed from their structure, or are open 
to< cursory observation; and that we cannot hope to 
learn more of any of those extinct forms of life which 
now constitute no mconsideiahle proportion of the known 
Flora and Fauna of the worid: it is obvious that the 
definitions of these species can be only of a purely 
structural or morphological character. It is probable 
that naturalists would have avoided much confusion of 
ideas if they had more frequently home the necessary 
limitations of onr knowledge in mind. But while it 
may safely he admitted that we are acquainted with 
only the morpholdgicol characters of the va.st majority 
of species — the functional, or physiological, i>eculiarities 
of a few have been carefully investigated, and the result 
of that study forms a huge and most interesting portion 
of the physiology of repr^uction. 

The student of Nature wonders the m<Kre and is as- 
tonished the less, the more conA’ersant he becomes with 
her operations; but of all the perennial miracles she 
offers to his inspection, perhaps the most worthy of 
admiration is the development of a plant or of an animal 
fit>m its embryo. Examine the recently laid egg of 
some common animal, such as a salamander or a newt. 
It is a minute spheroid in which the best microscope 
reveal nothing but a atructoreleas sa(^ enclosing a 
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glai^ fluid, holdiog granules in suspension. But strange 
possibilities lie dormant in t^iat semi-fluid globule. Let 
a moderate supply of warmth reach its watery cradle,' 
and the plastic matter undergoes changes so rapid and ' 
yet BO steady and purposelike in their succession, that 
one can only compare them to those operated by a 
skilled modeller upon a formless lump of clay. As 
with an invisible trowel, the mass is divided and sub- 
divided into smaller and smaller portions, u&til it is 
reduced to an ag^gation of. granulc^l not too large to 
build withal the nnest fabrics of the nascent organisnu 
And, then, it is as-if a delicate finger traced out &e line 
to be occupied by the spinal column, and moulded the 
contour of the body ; pinching up the head at ouc end, 
the tail at the other, and fashioning flank and limb into 
due salumandriue proportions, in so artistic a way, that, 
after watching the process hour by hour, one is almost 
involmitiirily poesessed by the notion, that some nuure 
subtle aid to vision than an achromatic, would show the 
hidden artist, with his plan before him^ striving, with 
skilful mauipulntion to perfect his work. 

As life advances, and the young amphibian ranges the 
waters, the terror of his insect contemporaries, not only 
are the nutritious particles supplied by its prey, by the 
addition of w.hich to its frame growth takes place, laid 
down, each in its proper spot, and in such due proportiou 
to the rest, as to reproduce the form, the colour, and the 
size, characteristic of the parental stock ; but even the 
wonderful powers of reproducing lost parts possessed by 
these animals are controlled by the same governing 
tendency. Cut off the legs, the tail, the jaws, separately 
or all tf^etber, and, as Spallanzani showed long ago, 
^ese parte not only grow again, but the redintegrated 
limb ia formed on the sami type as those which wme 
lost The new jaw, or 1^, is a newt's, and never by any 
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accident more like tluit of a frog. What is true of the 
newt is true of every animal and of every plant; the 
acorn tends to build itself up a^ain into a woodland 
giant such as that from whose twig it fell ; the spore oi 
tlie humblest lichen reproduces the green or brown 
incrustation which gave it birth ; and at the other end 
of the scale of life, the child that resembled neither the 
paternal nor the maternal side of the house would be 
regarded as a kind of monster. 

So that the one end to which, in all living beings, the 
formative impulse is tending — the one scheme which the 
Archseus of the old speculators strives to cany out, 
seems to bo to mould the offspring into the likeness of 
the parent It is the first great law of reproduction, 
that the offspring tends to resemble its parent or parents, 
more closely than anything else. 

Science will some day show us how this law is a 
necessary consequence of the more general laws which 
govern matter ; hut, for the present, more can hardly be 
said than that it appears to be in harmony with them. 
We. know that the pfamnoroena of vitality are not some- 
thing apart from other phmeal phaenomona, but one 
with them ; and matter and force ore the two names of 
the one artist who fashions the living as well as the life- 
less. Hence living bodies should (Hxsy the same great 
laws as other matter — nor, throughout Nature, is there a 
law of wider application tlmn this, that a body impelled 
by two farces takes the direction of their resultant. But 
living bodies may be regarded as nothing but extremely 
comj^ex bundles of forces held in a mass of matter, as 
the com|dex forces of a magnet are held in the steel by 
its coercive force ; and, since the differences of sex arc 
comparatively slight, or, in otlier words, the sum the 
forces in each has a very similar tendency, their re- 
aultant, the offspring, may reasonably be expected to 
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deviate but little from a course paialM to cither, or 
to both. 

Kepresent the reason of the law to ourselves by what 
physical metaphor or analogy we will, however, the 
great matter is to apprehend its existence and the im- 
jportance of the consequences dcducible from it F(M I«» 
things which ar e like to the . 

and u, m a great series of generations, every offspring is- 
like its parent, it follows that all the offspring and all 
the parents must be like one another; and that, given 
an original parental stock, with the opportuifity of un* 
disturbed multiplication, the law in question necessitates 
the production, in course of time, of an indefinitely large 
group, the whole of* whose members are at once very 
similar and are blood relations, having descended from 
the same parent, or pair of parents. The proof that ail 
the members of any given group of animals, or plants, 
had thus descended, would bo ordinarily considered 
sufficient to entitle them to the rank of physiological 
species, for roost physiolo^sts consider species to bo de> i 
finable as ** the offspring of a single primitive stock.” i 

But though it is quite true that all those groups wc 
call species may, according to the known laws of re- 
production, have descended from a single stock, and 
though ii'is very likely they really have done so, yet 
this concludon rests on <^ttctiqn and can hardly hope 
to estoblii^ Itsel f upon .a Jt«8is..of obser^Tttiop. A ndjhe 
primitivenein of the supposed j»ngle stock, which, after 

t he naatter. is no t only a *^ 
hypo thema^ buijne whi^, llg)9.no]t .ajfhadow .of fpun^*‘ 
tion,. i f, ^** primitive” be meant “independ ent ^ 
living being .” A scientific defimtion, of~ irKTcE an 
unwiEurantable h^iothems forms an essential pail^ carries 
its condemnation within itsdf ; but even supposing such 
a definition were, in form, tenable, the physiologist who 
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should attempt to apply it in Nature would soon find 
himself involved in ^cat, if not inextricable, difficulties. 
As we have said, it is indubitable that offspring tend to 
resemble the parental organism, but it is equally true 
that the similarity attained never amounts to identity, 
cither in form or in structure; Th ere is a lways a certain 
amount of dcviutioi^ not only from the precise characters 
of a single parent, but when, as in most animals and 
many pLints, the sexes are lodged in distinct individuals, 
from an exact mean l»etween the two parents. And 
indeed, on general principles, this slight deviation sfsems 
as intclligimc as the general similarity, if we r^cct how 
comi)lex the co-operating “bundles of forces” are, and 
how improbable it is that, in any case, their true re- 
sultant shall coincide with any mean between the more 
obvious characters of the two parents. Whatever bes 
its cause, however, the co-existence of this tendency to 
minor variation with the tendency to general similarity, 
is of vast importance in its bearing on the question of 
the origin of species. 

As a general rule, the extent to which an offspring 
differs from its parent is slight enough ; but, occasionally, 
the amount of difference is much mon> strongly marked, 
and then the divergent offspring receives the name of a 
Variety . Multitudes, of what thcio is every reason to 
believe ore such varieties, are known, but the origin of 
very few has been accurately recorded, and of these wo 
will select two as more especially illustrative of the mun 
features of variation. The first of them is that of the 
“Ancon,” or “ Otter” sheep, of which a careful account 
is given by Colonel David Humphreys, F.B.S., in a letter 
to Sir Joseph Banka, published in the Philosophical 
Transactions for 1 8 1 3. It appears that one Seth Wright, 
the proprietor of a fimn on the banks of the Charies 
River, in Massachusetts possessed a flock of fifteen ewes 
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and a ram of the ordinaiy kind.' In tho year 1791, one 
of the ewcH presented her owner with a male lamb^ 
differing, for no assignable reason, from its parents by a 
proportionally long body and short bandy tegs, whence 
it was unable to emulate its relatives in those sportive 
lenps over the neighbours' fences, in which they were 
in the habit of indulging, much to the good Sumer's 
vexation. 

The second case is that detailed by a no less unex> 
ccptionable authority than Reaumur, his Art dc faire 
dclorc les Poulcta” A Maltese coupU, named Kelleia, 
whose hands and feet were constructed upon the ordinary 
human model, had bom to them a son, Gratio, who pos- 
sessed six jierfeutly moveable fingers on each hand and, 
six toes, nut quite so well form^, on each foot. No 
cause could be assigned for the appearance of this un-« 
usual variety of the human species. 

Two circumstances are well w'orthy of remark in both 
these casea In each, the variety appears to have arisen 
in full force, and, as it were, per saltum ; a wide and 
definite difference appearing, at once, between tbe Ancon 
ram and the ordinary sheep ; between the Bix-fingen>d 
and su-toed Gratio Kelleia and ordinary men. In 
neither case is it possible to point out any obvious reason 
for the appearance of the variety. Doubtless there w’cre 
determining causes for these as lor all other phenomena ; 
but they do not appear, and we can be tolerably* cer- 
tain that what are ordinarily understood as changes in 
physical conditions, as in climate, in food, or the like, 
did not take place and had nothing to do with the 
matter. It was no case of what is commonly called 
adaptation to drcumstances ; but, to use a conveniently 
erroneous phrase the variations arose spontaneously. 
The fruitless search after final causes leads their pursuers 
a long way ; -but even those hardy tcleologists, who are 
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ready to break throagb all the laws of physics in cliose 
of toeir favourite will-o*>the-wisp, may to puzzled to 
discover what purpose could be attained by. the stunted 
legs of Seth Wright’s ram or the hexadactyle members 
of Gratio Eellcia. 

Varieties then arise we know not wh^ ; and it is more 
than probable that the majority of varieties have arisen 
in this “spontaneous” manner, though we are, of course, 
far from denying that they may be traced, in some cases, 
to distinct external influences ; which are assuredly com- 
jxjtent to alter the character of the tegumentary cover- 
ing, to change colour, to increase or diminish the size of 
muscles, to modify constitution, and, among plants, to 
give rise to the metamorphosis of stamens into petals, 
and so forth. JJut however they may have arisen, what 
especially interests us at present is, to remark that, once 
in existence, varieties obey the fundamental law of re- 
production th^ like tend3 .JxL.pr0du.ee like, and their 
offspring exemplify it by tending to exhibit the same 
deviation from the parental stoex as themselves. Indeed, 
there seems to bo, in many instances, a x>r6-potent in- 
fluence about a newly-arisen variety which gives it 
what one may call an unfair advantage over the normal 
descendants from the same stock. This is strikingly 
exemplified by the case of Gratio Eclleia, who married 
a woman with the ordinary pcntadactyle extremities, 
and* had by her four children, Salvator. Qeorge, Andrd, 
I and Marie. Of these children Salvator, the eldest boy, 
had six fingers and six toes, like his father ; Oie second 
, and third, also boys, had five fingers and five toes, like 
• their mother, though the hands and feet of Gcoige 
were dightly deformed ; the last, a girl, had five fingers 
and five toes, but the thumbs vrere slightly deformed. 
The variety thus reproduced itself* purely in the eldest, 
while the normal type reproduced itself purdy in the 
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third, and almost purely in the second and last : so 
that it would seem, at first, as if the normal type 
were more powerful than the variety. But all these 
children grew up and intermarried with normal wives 
and husband, and then, note what took place: Sal-i 
vator had four children, three of whom exhibited the’ 
hexadactyle members of their grandfather and lather, 
while the youngest had the pcntadactyle limbs of the 
mother and grandmother ; so that here, notwithstanding 
a doubl e pcntadactyle dilution of the blood, the hexa- 
dactyle variety had the best of it The same pre-potency 
of the vsiriety was still more markedly exemplified in 
the progeny of two of the other children, Marie and 
George. Marie (whose thumbs only were deformed) 
gave birth to a boy with six toes, and three other 
normally formed children ; but George, who was not 
quite so pure a pcntadactyle, begot, first, two girls, each 
of whom had six fingers and toes ; then a girl with six 
fingers on each hand and six toes on the right foot, but 
only five toes on the left ; and lastly, a boy with only 
five fingers and toes. In these instances, therefore, the 
variety, as it were, leaped over one generation to re- 
produce itself in full force in the next Finally, the 
purely ^ntadactyle Andrd was tire father of many 
children, nOt one of whom departed from the normal 
parental type. 

If a variation which approaches the nature of a mon- 
strosity con strive thus forcibly to reproduce itself, it is 
not wonderful that less aberrant modifications should 
tend to be preserved even more strongly ; and the history 
of the Ancon sheep is, in this resp^t, particularly in- 
structive. With the ** 'cuteuess ” characteristic of their 
nation, the neighbours of the Massachusets farmer 
imagined it wouM be an excellent, thing if all his sheep, 
were imbued witii the stay-at-home tendencies enforced 
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^ Nature ujran the newly-arrived ram ; and they advised 
Wright to kill the old patriarch of his fold, and install 
the Ancon ram in his place. The result justifi^ their 
sagacious anticipations, and coincided veiy nearly with 
what occurred to the progeny of Gratio Kelleia. The 
young lambs were almost always either pure Ancons, or 
pure ordinary shcep.^ But when sufficient Ancon sheep 
were obtained to interbreed with one another, it was 
found that the offspring was always pure Ancon. Colonel 
Humphreys, in fact, states that he was acquainted with 
only “one questionable case of a contrary nature.’' 
Here, then, is a remarkable and well-established instance, 
not only of a very distinct race being established per 
saltuvi, but of that r.ace breeding " true ” at once, and 
showing no mixed forms, even when crossed with another 
breed. 

By taking care to select Ancons of both sexes, for 
breeding from, it thus became easy to establish an ex- 
tremely well-marked race ; so peculiar that, even when 
herded with other sheep, it was noted that the Ancons 
kept together. And there is every reason to believe that 
the existence of this breed might have been indefinitely 
protracted ; but the introduction of the Merino sheep, 
which were not only very superior to the Ancons in wool 
and meat, but quite as quiet and orderly, led to the com- 
plete neglect of the new breed, so that, in 1813, Colonel 
Humphreys found it difficult to obtain the qredmen, 

1 CUonel HtnnpbreyB' Btatem«nt8 are exceedingly explicit on this point : — 
^Wlien an Ancon ewe is impe^ated by a common the incieaae 
leeembla^wholly either the ewe or the mm. The increase of the common 
ewe impregnated by an Ancon mm follows entirely the one or the other, 
without blending any of the distingidshing and tmneniM neonliarities of both. 
Frequent instances have hanmed where common ewes ^ve had twins by 
Anoon lams. when one exhibited the complete marks and features of the 
ewe, the other of the ram. The contrast has been rendered 8in|m1firfy 
striking^ whoa one shoit-leggpd and one long-legged lamb, produora at a 
birth, hare been seen suokiug the dam at aame time.’’-^PhtfoiC^ieal 
Trauwetumif 1813^ Pt L, pp. 89, 9(k 
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whose skeleton was presented to Bit Joseph Bonks. We 
believe that» for many years, no leikuaant of it has existed 
in the Unit^ States. * 

Gratio Kelleia was not the progenitor of a race of aix> 
fingered men, as Seth Wrighrs ram became a nation of 
Ancon sheep, though the tendency of the variety to 
perpetutate itself appears to have been fully as strong, in 
the one case as in the other. And the reason of the 
difference is not far to seek. Seth Wright took care not 
to weaken the Ancon blood by matching his Ancon ewes 
with any but males of the same variety, while Gratio 
Kelleia's sons were too far removed from the patriarchal 
times to intermarry with their sisters ; and his grand- 
children seem not to have been attracted by their six- 
iingcred cousins. In other words, in the one example a 
race was produced, because, for several generations, eare 
was taken to select both parents of the breeding stock 
from animals exhibiting a tendency to vary in the same 
direction ; while, in the other, no race was evolved, because 
no such selection was exercised. A race is a propagated 
variety ; and as, by the laws of reproduction, offspring 
tend to assume the parental forms, they will be more 
likely to propagate a variation exhibited by both parents 
than that possessed by only onev 

There is no organ of the body of w animal which 
may not, and does not, occasionally, v^ more or less 
firoin the normal type ; and there is no variation which 
may not be transmitted, and which, if selectively tranis- 
mitted, mw not become the foundation of a race. This 
great truth, sometimes forgotten by philosophers, has 
mng been familiar to practical i^cultnrists and breeders ; 
and upon it rest all the methods of imimiving the breeds 
of domestic animals, whidb, for the ^t ceutuiy, have 
been followed vrith so much succefis in England. Colour, 
form, sixe, texture of hair, or wool, proportions of various 
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parts, strcngdi or weakness of constitution, tenden(y to 
fatten or to remain lean, to eiTe much or little milk, 
speed, strength, temper, intelngenee, special instincts; 
were is not one of these eharacters whose transmission 
is not an every-day occurrence within the experience 
of cattle-breeders, stock-larmers, horse-dealers, and 
dog and poultry fanciers. Nay, it is only the other 
day that an eminent phmologist. Dr. Brown-Sdquord, 
communicated to the Itoyal Society his discovery 
that epilepsy, artificially proceed in guinea-pigs, by a 
means which he has discovered, is transmitted to their 
ofispring. 

But a race, once produced, is no more a fixed and 
immutable entity than the stock whence it sprang; 
variations arise among its members, and as these varia- 
tions are transmitted like any others, new races may be 
developed out of the pre-existing one oef infinitum, or, 
at least, within any limit at present determined. Given 
sufScient time and sufficiently careful selection, and the 
multitude of races which may arise from a common 
stock is as astonishing as are the extreme structural 
differences which they may present A remarkable 
exam^e of this is to be found in the rock-pi^con, which 
Mr. Darwin has, in our opinion, satisfactorily demon- 
strated to be the progenitor of all our domestic pigeons, 
of which there are certainly more than a hundred well- 
marked races. The most noteworthy of these races ore, 
the four great stocks known to the ” fancy " as tumblers, 
pouters^ carricr3,'aud fantails ; birds which not only diff» 
most sin^larly in size, colour, and habits, but in the 
form of the beak and of the skull : in the proportions of 
the lieak to the skull ; in the number of tail-feathers ; in 
the absolute and relative size of the feet ; in the presence 
or absence of the uropygial gland ; in the number of 
vertebrae in the back ; in shorty in precisely those cha- 
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racters in which the genera and species of birds differ 
firam one another. 

And it is most remarkable and instructive to observe, 
that none of these races can be shown to have bear 
originated by the action of changes in what are com- 
monly called external circumstances, upon the wild rock- 
pigeon. On the contraipr, from time immemorial, pigeon 
fanciers have had essentially similar methods of treating 
their pets, which have been housed fed, protected and 
cored for in much the some way in all pigeonriea In 
fact, there is no case better adapted than that of the 
pigeons to refute the doctrine which one sees put forth 
on high authority, that “no other characters than those 
founded on the development of bone for the attachment 
of muscles” are capable of variation. In precise con- 
tradiction of this hasty assertion, Mr. Darwins researches 

E rove that the skeleton of the wings in domestic pigeons 
as hardly varied at all from that of the wild type ; 
while, on the other hand, it is in exactly those respects, 
such as the relative len^ of the beak and skull, the 
number of the vertebrae, and the number of the tail- 
feathers, in which muscular exertion can have no im- 
portant influence, that the utmost amount of variation 
has taken place. 


We have said that the following out of the properties 
exhibited by physiological species would lead us into 
difficulties, and at this point they begin to be obvious; 
for, if, as the result oi spontaneous variation and of 
selective breeding, the progeny of a common stock may 
become separated into groups distinguished from one 
another by constant, not sexu^ morphological characters, 
it is dear that the physiological definition of spedes is 
likely to dash with the morpholomcal definition. No 
one would Hesitate to describe &e pouter and tite 
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tumbler as distinct species, if they were found fossil, or 
if their skins and skeletons were imported, as those of 
exotic wild birds commonly are — and, without ^pobt, if 
considered alone, they are good and distinct morpW 
logical species. On the other hand, they are not physio- 
logical species, for th^ are descended from a common 
stock, the rock-pigeon. 

Under these circumstances, as it is admitted on all 
sides that races occur in Nature, how are we to know 
whether any apparently distinct' animals are really of 
different physiological STOcies, or no^ seeing that the 
amount of morphological difference is no safe guide? 
Is there any test of a physiological species ? The usual 
answer of physiologists is in the afSrmative. It is said 
that such a test is to be found in the phsenomena of 
hybridization — ^in the results of crossing race^ as com- 
pared with the results of crossing species. 

So far as the evidence goes at present, individuals, of 
what are certainly known to be^MRe races produced by 
selection, however distinct they may appear to be, not 
only breed freely together, but the offspring of such 
crossed races are only perfectly fertile with one another. 
Thus, the spaniel and the ^yhouud, the dray-horse and 
the Arab, the pouter and tne tumbler, breed together 
with perfect freedom, and their mongrels, if matched 
with other mongrels of the same kind, are equally fsttiis. 

On the other hand, there - can be no doubt that the 
individuals of many natural species are either absolutely 
infertile, if crossed with individuals of other speeies, or, 
if they give rise to hybrid; ofbpring, the hybrids so 
produced are infertile when paired together. TOe horse 
and the ass, for instance, ‘weo crossed, give rise to the 
mule, and there is no certain evidence of ofibpring ever 
having been produced by a male and female male. The 
unions of the rock-pigeon and the ling-fag^ appear to 
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be equally barren of result Here, then, says the ply- 
Biologist VO have a means of distmguishing any two 
true species from any two vaiieties. If a male and a 
female, selected from each groups produce offspring, and 
tha|; offspring is fertile with otiiers produced in the same 
way, the groups are races and not epccica If, on the 
other hand, no result ensues, or if the offspring are 
infertile with others produced in the same way, they are 
true physiological species. The test would be an aamir- 
able one, if, in the first place, it were always practicable 
to apply it, and if, in the second, it always yielded 
results susceptible of a definite interpretation. Unfoiv 
tunately, in the great majority of coses, this touchstone 
for species is wholly inapplicable. 

The constitution of many wild animals is so altered 
by confinement that they will not breed even with their 
own females, so that the negative results obtained from 
crosses are of no value ; and the antipathy of wild animals 
of different 8pc<‘ics for one another, or even of wild and 
tame members of the same species, is ordinarily so great, 
that it is hopeless to look for such unions in Nature. 
The hermaphrodism of most plants, the difficulty in the 
way of ensuring the absence of their own, or the proper 
working of other pollen, are obstacles of no less magni> 
tude in applying the test to them. And in both animals 
and plants is superadded the further difficulty, that 
experiments must be continued over a long time for the 

E urpoae of ascertaining the fertility of the mongrel or 
ybiid progeny, as well os of the first crosses from 
which they spring. 

Not onfy do these great practical difficulties lie in the 
way of applying the hybridization test, but even when 
this oracle con be questioned, its replies are sometimes 
as doubtful as those of Delphi For example, cases are 
cited by Mr. Darwin, of plants which are m«.*ro fertile. 
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with the pollen of another species than with their own ; 
and there are others such as certain fuci, whose male 
element will fertilize the ovule of a plant of distinct spe- 
cies, while the males of the latter species are ineffective 
with the females of the first So that, in the last-named 
instance, a physiologist, who should cross the two i^ecies 
in one way, would decide that they were true species; 
while another, who should cross them in the reverse 
way, would, with equal justice, according to the rule, 
pronounce them to be mere racea Several plants, which 
there is ^^at reason to believe are mere varieties, are 
almost stt'rilo when crossed ; while both animals and 
plants, which have always been regarded by naturalists 
as of distinct species, turn out, when the test is applied, 
to be j)crfectly fertile. Again, the sterility or fertility 
of crosses seems to bear no relation to the structunu 
resemblances or differences of the members of any two 
groups. 

ilr. Darwin has discus.sed this question with sin^lar 
ability and circumspection, and his conclusions are 
suramud up as follow, at page 276 of his work 

“ First croescfl Ijt'twoon foriUB Bulficiontly distinct to be ranked as 
opooicrt, and their hybrids, ere very p«?norally, but not universally, 
sterile. The stiTility is of all ditgreos, and is often so slight that the 
two most careful exinirimeiitalists who have ever lived have come to 
diametrically opposite cunclusioDS in ranking forms by this test The 
sterility is innately variable in individuals of th^ same species, and is 
cniiocutly susceptible of favourable and unfavour ^ble conditiona The 
degree of sUM'ility does not strictly follow ^siematic alfinity, but is 
governed by sfworal curious and complex laws. It is generally dif- 
ferent, and sometimes widtdy difTerent, in reciprocal crosses between 
the same two spin^itvs. It is not always eqnal in degree in a first croas^ 
and in the hybrid produced from this cross. 

the same nicinncr as in grafting trees, the capacity of one 
species or variety to take on another is incidental on generally 
unknown differences in their vegetative qrstems ; so in crossing, the 
greater or leas facility of one species to unite with another is ind- 
dental on unknown diflerences in their lepiodtictive systems* There 
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to no more reaiion to think that speeieB hm boon vpwMlj endowed 
with wiouB degrees of sterility to pieraat them oroeiing and brooding 
in Natnie, than to think that trees hate been in>ecial]v endowed with 
'varions and somewhat analogous degrees of difflcnlty in being grafted 
together, in order to prevent them b^Kaning inarched in our foresta 

**The eterility of first eroases between pore apeoie^ which have 
their leprodnctive systems perfect, soemi to dejmd on several ciroum- 
stances ; in some eases largely on the early death of the embiyo. The 
sterility of hybrids which have their reproductive systems imperfect, 
and which have had this system and their whole organisation dis- 
ttnbed by being compounded of two distinct species, seems dosoly 
allied to that storility which so frequently aflects pure species when 
their natural conditions ’of lito have, been disturbed. This view is 
supported by a parallelism of another kind ; namely, that tfie crossing 
of forms, only slightly dilfercnt, is tovourable to the vigour and fertility 
of tile offspring ; and that dight changes in the conmtions of life are 
apparently favourable to the vigour and fertility of all organic bcfings. 
It is not surprising that the degree of diflicut^^ln uniting two spodes 
and the degree of sterility of their hybrid offspring, sliould generally 
correspond* though due to distinct causes ; for both deimnd on the 
amount of difference of some kind between the sprdi^ which are 
crossed. 2r<»r is it surprising that the facility of effceiitig a first cross, 
the fertility of hybrids produced from it, and the cai)acity of being 
gndled together — though this latter capacity evidently depends on 
widely different circumstances — should all run to a certain extent 
parallel with the systematic affinity of the forms which are subjected 
to experiment ; for systematic affinity attempts to express all kinds of 
tescmblance between all speciea 

‘‘First crosses between forms known to bo varieties, or sufficiently 
alike to be considered as varieties, and tiieir mongrel offspring, are 
vexy generally, but not quite univaraally, fertile. 2{or is this nearly 
general and ))crfect fertility surprising, When wo remember how liable 
we are to argue in a circle with respect to varieties in a stato of 
FTature ; and when wo n'member that fme greater number of varieties 
have bren produced under domestication by the selection of mere 
external differences, and not of differences in the rejptoductive sysfem. 
In all other respects, excluding fertility, there ui « close general 
resemblance between hybrids and mongr8lii.^-<-Pp. 376-8. 

We fully aereo mth the general tenor of* this weighty 
passage; but ^rciUe as ai<e these aigamentib and little as 
the vSine of fertili^or infotility aa a test ^ qiecies may 
be, it must not be forgotten that the really important 

X 2 
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fSfict, so far as the inquiry into the origin of species 
goes, is, that there are such things in Nature as grouiie 
of animals and of plants, whose mmnbers are incapable 
of fertile union with those of other groups; and that 
there are such things as hybrids, which are absolutely 
sterile when crossed with other hybrids For if such 
phaenomcna as these were exhibited by only two those 
assemblages of living objects, to which the name of 
^cies (whether it m used in its physiolo^al w in 
its morphological sense) is given, it would have to be 
accounted for bv any theory of the origin of species^ and 
every theory umich could not account for 'it would so 
far, imperfect 

Up to this point we have been dealing with matters of 
fact and the statements which we have laid before the 
reader would, to the best of our knowledge, be admitted 
to contain a fair exp^tion of what is at present known 
respecting the essential properties of species, by all who 
have studied the question, imd whatever may be his theo- 
retical views, no naturalist will probably be disposed to 
demur to the following summary of that exposition 

Living beings , whewer animals or plmits . are divisible 
into multitudes of distinctly definable kinds, which are 
morphological species. They are also divisible into 
1 l^ups of individual^ which breed freely together, tend* 

’ mg to reproduce their like, and are physiological epecimk 
Normally resembling thdr parents, the offspring of 
members of these species we still liable to vary, ana the 
vaimtiou may be perpetuated by selection, as a rao^ 
which race, in many cases, presmits all the cibwacterisrics 

a morphological spedeei But it is not as yet proved' 
that a race ever e^ibits^ when crossed with anotlmr roM 
of the some species, those phenomena of hybridisatkm 
which are exhibited by mimy spemes wbmi crossed with 
other speciea On the other hand, not only ia it not 
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mofved tiiat all apedea give ziae to bylirida Infertile 
inter ae, but then is much maoai to believe thatt in 
crossing, qwcies exhibit every gradation ftom pwfect 
sterility to perfect fertility. ^ 

Sudb an the most essential chancteristics oi spedea. 
Even wen man not one of them — a member of the same 
system and subject to the same laws — the question oi 
their origin, tiidr causal connexion, that ia^ with tiie 
other pbmnomcna of tiie universe* must have attracted 
his attention, as soon as his intelligence had raised itadf 
above the level of his daily wants. 

Indeed history relates that sueh was the case, and 
has embalmed for us the ^peculations upon the origin 
of liviug beings, which wen amoi^ the earliest products 
of the dawning intellectual activity of man. u those 
early days positive knowledge was not to be had, but the 
craving after it needed, at an hazards, to be satisfied, and 
according to tbe country, or the turn of thought of the 
speculator, the suggestion that all living things arose 
from the mud of the Nile, firom a primevd egg, or ftom 
some mon anthropomorphic agency, afforded a suffident 
resting-place for his eunosily. Tbe myths of Paganism . 
an as dead as Osiris or Zeus, and the man who should 
revive them, in opposition to tbe knowledge of our time; 
would be justly laughed to scorn ; but tbe coeval imagi- 
nations current among the rude iphabitants of Palestine, }i 
recorded by writers whose very name and ago are 
admitted by every sebdar to be unknown, have nnfbr- 
tanately not yet shared their &te, but^ even at this day, 
an regarded by nine-tenths of the dvilized world as the 
airih0ntati.ve stodard of fiset and the criterion of the 
jnutiee of sdSptiflfe oondusiona, in all that relates to the 
nrigin of things; and, anioi% Iheiii, of speciea In this > 
nineteenth century, as at the dawn of modem physical / 
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science, the cosmogony of the semi-borharons Hebrew is 
the incubus of the philosopher and the opprobrium of the 
'orthodox. Who shall number tiie patient and< esunest 
seekers after truth, from the days of Ga^eo untit now, 
whose liveS have been embittered and their goodjaame 
blasted by the mistaken seal of Biblioktters Who 
^all count the host of weaker men Whose sense of 
truth has been destroyed in the effort to harmonize 
impossibilities — whose life has been wasted in the 
attempt to force the generous new wine of Science 
into the old bottles of JudaUnoi, compiled by the outcry 
.of the same strong party) 

It is true that if pmlosophers have suffered, their 
cause has been amply avenged. Extinguished theolo- 
gians lie about the cradle of every science as the 
strangled snakes beside that of Hercules; and history 
records that whenever science and orthodoxy have been 
fairly opposed, the latter has been forced to retire from 
the lists, bleeding and crushed, if not annihilated; 
scotched, if not dain. But orthodoxy is the Bourbon 
of the world of thought It learns not, neither can it 
forget ; and though, at present bewildered and aihiid 
to move, it is as willing as ever to insist that the first 
chapter of Genesis contains the beginning and Ihe end 
of sound science; and to visit with such petty thunder- 
bolt as its half-paralysed hands can hi^ tiiose who 
rtfosh to degrade Nature to the levd of primitive 
Judaism. ' 

mfilosophers, on the other faaihd, have no such agmes- 
rive foi^ncies. With fixed on the noUe to 
which. ^ per aspera et aiauii‘* they tso^ they may, now 
and tlien, be stirred to momenlauy wn^ by tiie unneces- 
sary obstades with which the^ ignorant, or the malicioiis, 
encumber, if they cannot bar, the diificnlt path ; but 
why should thrir souls be de^fy vexed) The nmjesty 




of Fact is on their side, and'llie elemental fomes of 
Nature are working for them. Not a star comes to the 
meridian at its calculated time but testifies to the justice 
of their methods — their beliefs are “ one with the falling 
min nod with the growing com.** By doubt they are 
established, and open inquiry is Ihcir bosom friend. 
Such men have no fear of traditions however venerate, 
and no reqpeet for them when they become mischievMs 
and obstructive ; but they have better than mere anti- 
quarian business in hand, and if. dogmas, which ought to 
be fossil but are not, are not forced- upon their notice, 
they are too happy to treat Uiem as non-existent. ^ 

The hypotheses respecting the ori^ of species which 
profess to stand upon a scientific basis, and,- as such, 
mone demand serious attention, are of two kinda The 
one, the “ special creation ” hypothesis, presumes every 
species to nave originated from one or more stock^ 
these, not being the result of the modification of a^y 
other form of living matter — or arising by natutm 
agencies — but being produced, as such, by a super- 
natural creative act. 

The other, the aoHsalled ‘‘transmutation’* hypothesis, 
considers that all existing species are the result of ^ ^ 
modification of pre-existing meoies, and those of fheir i 
predecessors, by agencies suniW to which at- tha | 
present day prwuce varieties and races, and thecelEpvt in < 
an altogether imtoral way ; and it is a probable, though . 
not a necessary oonsequence of this hypothesis, that al l i 

respect tome otimn of this primitive stock, or stocks, 
the doetzine cf lhe ori^ of spedes is obviously not 
necessarity oonoemed. The transmutation hypothesis, 
for example, is pw&edy eonsistient dther with the con- 
ception of a special oceatioa of the primitive germ, or 
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/ with the supposition of its having arisen, as a, 

! hy wttaiiitl ostnfu^ 

The doctrine of q>ec^ creation owes its existence 
I very largely to the supposed necessity of making science 
I accord with the Hebrew cosmogony ; but it is curious 
|>to observe that, as the doctrine is at present mainlined 

I by mou of science, it is as hopelessly inconsistent with 
the Hebrew view as any other hypothesis. 

If there be any result which has come more clearly 
out of geological investigation than another, it is, that 
the vast series of extinct animals and plants b not 
divisible, as it was once supposed to be, into distinct 
groups, separated by sharply-marked boundariea There 
are no great gul& between epochs and formations — no 
successive periods marked by the appearance of plants, 
of water animals, and of land animals, e» masse. Every 
year adds to the list of links between what the older 
geologists supposed to be widely separated epochs : 
witness the crags linking the drift wiw the older ter^ 
tiaries ; the Maestricht Iwds linking the tertiaries with 
the chalk ; the St Cossian beds exhibiting an abundant 
fauna of mixed mesozoic and palaeozoic types, in rocks 
of an epoch once supposed to be eminently poor in life ; 
witness, lastly, the mceasant disputes as to whether a 
given stratum shall be reokemed devonian or carbon- 
iferous, Silurian or devonian, Cambrian or Silurian. 

This truth is further illustrated in a most interesting 
manner by the impartial and highly competent testimony 
of M. Pictet, from whose calculatv^ of what percentage 
of the genera of animals, existing in any fimnation, lived 
during the preceding formation, it results that in no 
case IS the proportion less than one-tkird, or 33 pw 
cent It is the triassic formation, or the commencement 
of the mesozoic epoch, which has recrived *bia nuiallfuft 
inheritance ficom preceding ages. The other formations 



not unoommonly exhiUt 60« 80, <tt even 94 per eenl 
of genera in common with thorn whose remains are 
iml^ded in their predecessor. Not only is this tme, 
but the subdivisions of each formation exhibit new 
i^>ecies characteristic oi^ and found only in, them ; and, 
in many cases, as in the lua for example, the separate 
beds of these subdivisions are distinguished by wdl- 
marked and peculiar forms of Ufa A section, a hundred 
feet thick, will exhibit, at different heighten a dozen 
species of ammonite, none of whidr passes beyond its 
particular zone of limestone, or clay, into the zone below 
It or into that above it ; so that those who adopt the 
doctrine of special creation must be prepared to admit, 
that at intervals of time, corresponding with the thickness 
of these beds, the Creator thought fit to interfere with 
the natural course of events for the purpose of making 
a new ammonijn. It is not easf to transplant ones^ 
into the frame of mind of those who can accept such a 
conclusion as this, on any evidence short of absolute 
demonstration ; and it is difiicult to see whatj^^is to be 
gained so doing, since, as we have said, it is obvious 
that such a view of the origin of living beings is utterly 
opposed to the Hebrew cosmogony. Deserving no aid 
from the powerful arm of bibUoktry, then, does the 
received form of the hypothtsiB of special creation derive 
any support from science or sound logic) Assuredly 
not mucL The arguments Inought forward in its favour 
all take one form: If species were not sapernaturally 
created, we cannot understand the facts x, or y, or s; 
we cannot understand the structure of animals or plants, 
unless we suppose th^ were contrived for special ends ; 
we cannot understand tire structure of the eye, except 
supposing it to have been made to see with; we 
cannot understand instincts;' m^ess we suppose animals 
to have been nuraculously endowed with them. 
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As a question of dialectical it must be admitted that 
this sort of reasoning is not very formidable to those 
urho are not to be frightened by consequences. It>is an 
arffwmentum ad ignorantiam — ^take this explanation or 
be ignorant But suppose ise prefer to admit ouri^gno- 
lonce rather than adopt a hypothesis at variance witii 
all the teachings of Nature ? Or, suppdse for a monatot 
we admit the explanation, and then seiioi^y ask our- 
selves how much the wiser are we ; what does the 
explanation explain ? Is it any more than a grandilo- 
quent way of announcing the fact, that we reaBy know 
nothing about the matter ? A phenomenon is explained 
when it is shown to be a case of some general law of 
Nature ; but the supernatural interposition of the Creator 
can, by the nature of the case, exemplify no law, and if 
species have really arisen in this way, it is absurd to 
attempt to discuss their origin. 

Or, lastly, let us ask ourselves whether any amount 
of evidence which the nature of our faculties permits us 
to attain can justify us in asserting that any ^i^no- 
menon i^ut of the reach of natural causation. To this 
end it is obviously necessary that we should know all 
the consequences to which . all possible combinations, 
continued through unlimited tim^ can give rise.* If we 
knew theses and found none competent to originate 
species, we should have good ^und fenr dauying Ibeir 
taigin by natural causation. Till we know them, any 
hypothesis is better than one which involves us in swm 
jaiserable presumptioiL 

But the hypothesis of spe^ creation is not only a 
mere specious mask for our ^orance ; its existence in 
Bibl<^ marks the youth and imperfection of the scienM. 
For what is the ^toty of every sdenee but tlm ]!»• 
tory of the elimination of the notion ereative^ or 
other interferoaoeni^ with the natoral ordtr of the phsuio* 
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mena which are the sabjeet^nattor that eeiunce? 
When Astronomy was youns **the mominff stars sang 
together for joy, and we phmets were guided in their 
courses by celestial hands. Kow, the harmony of the 
staaii has resolved itself into gravitation according to 
the inverse squares of ^ ^ia^eeB, and the orbits of 
the planets are deducible from the laws of the forces 
whicn allow a schoolboy’s stone to break a window. 
The lightuin^ was the angel of the Lord ; but it has 
pleased Providence, in these modem times, that science 
should make it the humble messenger of man, and we 
know that every flash that shimmers about the horison 
on a summer’s evening is determined by ascertainable 
conditions and that its direction and brightness might, 
if our knowledge of these were great enough, have Men 
calculated. 

Tbo solvency of great mercantile companies rests on 
the validity of the laws which have been ascertained 
to govern the seeming irregularity of that human life 
which the moralist bewails as the most uncertain of 
things; plague, pestilence, and famine are ai&itted, by 
all but fods to oe the natural result of causes for the 
most part fully within human control, and not the 
unavoidable tortures inflicted by wrathfiil Omnipotmee 
upon his helpless handiwork. . 

Harmonious order governing eternally mi^uous 
progress — ^the web and woof of matter and lorce inters 
weaving by slow d^jrees, without a broken thread, tlut 
veil ‘which lies between us and the Infinite — that 
universe which alone we know or can know ; such is 
tile picture which science draws of the world, and in 
proportion as any part of that picture is in unison with 
the restk so we fisdl rare tiiAt it is r^tiy painted. 
Shall Biology akme of hammny with htx 

aister adeueesf 
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Such axgoments against the hypothesb of the dixect 
creation of species as these aze {dunly enough deducible 
from general considerations ; but there are, in addition, 
phenomena exhibited c^iecies themselves, and yet 
not so much a part of their very essence as to have 
required earlier mention, which are in the highest degree 
perplexing, if we adopt the popularly accepted hypo- 
thesis. Such are the facts of di^bution in space and 
in time ; the singular phsenomena brought to light by 
the study of development; the structural rdations of 
species upon which our systems of classification ate 
founded ; the great doctrines of philosophical anatomy, 
such as that of homology, or of the community of 
structural plan exhibited by large groups of species 
difiering vei^ widely in their habits and functiona 

The species of animals which inhabit the sea on 
opposite sides of the isthhms of Panama are wholly 
distinct ; ^ the animals and plants which inhabit islands 
are commonly distinct from those of the neighbouring 
mainlandi^ and yet have a similarity of aspect. The 
mammals of the latest tertiary epoch in the Old and 
New Worlds belong to the same genera, or family 
groups, as those wmch now inhabit the same great 
geographical area. The crocodilian reptiles which existed 
m uie earliest secondary epo<^ were similar in general 
structure to those now living, but exhibit i^ht differ- 
ences in their vertebrm, nastu passages, and one or two 
otiier p^ta The guinea-pig has teeth which are shed 
before it is bom, and hence cos never subserve the 
masticatory purpose for which they seem contrived, and, 
in like manner, the female dngong has tusks which 
never cut the gum. All members of the same 
great group run through similar conditions in their 

1 Seoeat i n T ta Ugattoni tmd to dwvtlMl tbb ttotaBeirt b a«t ibMIf 
•cennto.— >1S7U 
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devdopment, and all their parts, in the adult state, are 
anan^ according to the same {dan. Man is more like 
a TOiula than a gorilla ia like a lemur. Sudi are a few, 
taken at random, among the multitudes of similar facts 
which modem research has established ; but when the 
student seeks for an explanation of them from the sup* 
portm of the received hyj^thesis of the ori^ oi species, 
the reply he receives is, m substance, of Oriental sim- 
^city and brevity — “ Mashallah t it so pleases God ! " 
There are different species on opposite sides of the 
isthmus of Panama, because they were created different 
on the two sides. The pliocene mammals are like the 
existing ones, because such was the plan of creation; 
and we find rudimental ormus and similarity of plan, 
because it has pleased the Creator to set before himself 
a "divine exemplar or archetype,” and to copy it in his 
works; and somewhat ill, tnose who hold this view 
imply, in some of them. That such verbal hocus-pocus 
should be received as science will one day be regarded 
as evidence of the low state of intelligence in -tiie nine- 
teenth century, just as we amuse ourselves with the 
phraseology about Nature’s abhorrence of a vacuum, 
wherewith Torricelli’s compatriots were satisfied to 
explain the rise of water in a pump. And be it recol- 
lected that this sort of satisfimtion %orks not only 
negative but positive ill, by ducouraging in<|uiry, and 
so ‘depriving man of the usufiract of one of the most 
fortile fields <ff his great patrimony. Nature. 

The objections to the doctrine of the origin of spedes 
by special creati<m which have been details, must have 
occurred, with more or less force, to tiie mind of every 
one who has seiiousty and indeppndentiy considered the 
Bulgect It is tiwrefoM no wmider thal^ firom time to 
time, this hypothesds fbould. have been met by counter 
hypothesee^ au aa well^ and some better, foundisd than 
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itaelf ; and it is curious to remark that the inventors of 
the opposing views seem to have been led into them 
as much by their knowledge of geology, es 1^ their 
acquaintance with biology. In fac^ when the mind has 
once admitted the conception of the gradual producriem 
of the present physical state of our globe, o^ nataml 
causes operating through long ages of time, it will be 
little disposed to allow that living beings have made 
their appearance in another way, and the speculations of 
De Maillet and his successors are the natural complement 
of Scilla’s demonstration of the true nature of fossOa 

A contemporary of Newton *and of Leibnitz, riiaring 
therefore in the intellectual activity of the remarkable 
age which witnessed the birth of modem physical 
science, Benoit de Maillet spent a long life as a consular 
agent of the French Government in various Mediter- 
ranean ports. For sixteen years, in fact, he held the 
office of Consul-General in Egypt, and the wonderful 
pheenomena offered by the valley of the Nile appear to 
have strongly impressed his mind, to have directed* his 
attention to w facts of a similar order which came within 
his observation, and to have led him to speculate on the 
origin of the present condition of our globe and of its 
inhabitants. But, with all his ardour for science, De 
Maillet seems to have hesitated to publish views which, 
notwithstanding the ingenious attempts to reconcile 
them with the Hebrew hypothesis contained in the 
preface to **Telliamed,” were nardly likely to be received 
wirii &vour by his contemporariM. 

But a riiort time had eli^Mi^ since more than one of 
the gr^t anatomists and physicists of the Italian school 
had paid dearly for their enaeavooxs to dissipate some 
the prevalent errors ; and thrir Blustrious pupil, Harvey, 
the fovmder of modem phraioloOT, had not fared so 'well, 
in a country less oppressed by ^ benumbing influences 
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of theology, as to tempt any man to follow his example. 
Probably not nninfluenced by these considerations, his 
Catholic majesty’s Consal>6eneTal fox Egypt kept his 
theories to himself throughout a long life, for “Telli- 
amed,” the only scientific work which is known to have 
proceeded from his pen, was not printed till 1735, when 
its author had reached the ripe age of seventy-nine ; and 
thoi^h De Maillet lived three years longer, his book was 
not given to the world before 1748. Even then it was 
anonymous to those who were not in the secret of the 
anagramatic character of its title ; and the preface and 
dedication are so worded as, in case of necessity, to give 
the printer a fair chance of fulling bSck on the excuse 
that the work was intended for a mere jeu d’esmrit. 

sp^cvlO'tions of tha sup po ai t iti o ufl .Iiidian. sage, 
though quite as sound as those of many a "Mosaic 
Geology,” which sells exceedingly well, have no great 
value if we consider them by the light of modem 
science. The waters are supposed to have originally 
covered the whole globe ; to have deposited the rocky 
masses which compose its mountains processes com- 
parable to those which are now forming mud, sand, and 
shingle ; and then to have gradu'ally lowered their level, 
leaving the spoils of their animal and vegetable inhabi- 
tants embedded in the strata. As the dry land appeared, 
certain of the aquatic animals are supposed to have 
taken to if^ and to have become gradually adapted to 
terrestrial and aSiial modes of existence. But if we 
regard the general tenor and sfyle of the reasoning in 
remtion to the state of knowledge 'of the day, two 
circumstances appear very well worthy of remark. The 
first, that De Ma^et had a notiem of the modifiability of 
living forms (thoc^' wiih(mt any precise information on 
the subject^, and how sudi modi^biUty might account 
fac the origin of epecies; the second, that he veiy 
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clearly apprehended the great modem geological doc* 
trine, ao strongly insisted upon by Hutton, and sc 
ably and comprehensively expounded by Lyell, that we 
must look to existing causes for the explanation of past 
geological events. Indeed, the following passage of the 
preface, in which De Maillet is supposed to speak of the 
Indian philosopher Telliamed, his aUer tgo^ might have 
been written by the most philosophical uniformitarian of 
the present day 

^ Oo qu^il y a d*<Stoniiant» est quo pour arriver ces connoissanccs 
il 8em1)lu avoir perverti Tordre oaturel, puiaqu’aa lieu de a’attacher 
d'abord k reclicrcher I’origine de noire globe il a commened par 
travailler k s’instruire do la nature. Moia k rontendre, ce renverae- 
ment de I’cidro a 6t6 pour lui reflet d*un giinie favorable qui I’a 
conduit poa k paa et comme par la main aux ddeouvertea lea plus 
eublimoa. C'est en dc^compoaont la aubatance de oe globe par one 
anatomie exacto do toutca sea partioa qu'il a premiiremcnt app|ii de 
quellea mati^rca il etait compaa4 et quela arrangemens cea mdmes 
mati^rea obaervaiont entre ellea. Cea lumi&rea jointea k Tesprit de 
oomparaison toiyonra n^ceasaire k quiconque eniroprend de percer lea 
voilea dont la nature aimo k ae cacher, ont aorvi de guide k noire 
philoaophe pour parvenir k dea connoiBaances plua int6re8Bante8. Par 
la matiftre ot I'arrangoment de cea oompoaitiona il pretend avoir 
reconnu quelle cat la veritable origine de ce globe quo nous haliitons^ 
comment et par qui il a 4te forme.” — ^Pp. xix. zx. 

But De Maillet was before his age, and aa could 
hardly fail to happen to one who speculated on a xooJo> 
gical and botanical question before Linnaeus, and on a 
physiological problem before Haller, he fell into gie# 
errors here and there ; and hmee, perhaps, the general 
ne^ect of his work. Bolimet\ ^)ecuIations arc rather 
Ixmincl, than in advance of, those of De Mmllet ; and 
though Linuaeus may have played with the hypothesis 
of transmutation, it obtained no serious support until 
Lamarck adopted it, and advocated it with gnat abili^ 
in his ** Philosophie Zoolr^que.** 

Impelled towards the hypothesis of the transmutation 
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of mecies, partly Mb general coamdogical and geolo* 

S 'cal views; paray by the conoepti<ni of a graduated, 
lOugh irr^ularly branchingi scale of being, which had 
arisen out of his {uofound study of plants and of the 
lower forms of aniWl life, Lamaidc, whose mneral line 
of draught oftw closdiy resembles that «f Do Maillet, 
made a great advance upon the crude and merely specu- 
lative mann^ in which that writer deals with the ques- 
tion of the origin of living beings, hy endeavouring to 
find physical causes competent to effect that change of 
one species into another, which De Maillet had only 
supposed to occur. And Lamarck conceived that he 
had found in Nature such causes, amply sufficient for the 
purpose in view. It is a physiological fact, he says, that 
organs are increased in siae by action, atrophied by* 
inaction ; it is another physiological fact that modifica-l 
tions pr^uced are transmissible to offspring. Change) 
the actions of an animal, therefore, and you will change 
its structure, by increasing the development of the parts 
newly brought into use and by the diminution of those 
less used; but by altering the circumstances which 
surround it you will alter its actions, and hence, in the 
long run, ch^ge of circumstance must produce change 
of organization. All the species <of animals, therefore, 
are, in Lamardt’s view, the resuh; of the indirect action 
of changes of circumstance upon those primitive germs 
which he considered to have originally arisen, by spon- 
taneous generation, within the waters of the globe. It 
is enrious, however, that Lamarck should insist so 
stroimly^ as he has done, that circumstances never in 
any d^tee directly modify the form or the organization 
of animals, but only opiate by changing their wants 
and consequently meir actions; for he m'reW brings 
upon himself the obvious question, how, then, do plant^ 

* See FliS. Zooleri^Be^ toL i. p. US, et atty 
V 
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which cannot be said to have wants or actions, become 
modified? To this he replies, that they are modified 
by the changes in their nutritive processes, wludt are 
effected by changing circumstances; and it does not 
acem to have occurred to him that such changes might 
be as well supposed to take place among anhui^ 

When ire have said that Lamarck felt that mere 
iq)cculation was not the way to arrive at the origin of 
species, but that it was necessary, in order to the estab- 
lishment of any sound theory on the subject, to discover 
by obscn'ation or otherwise, some vera <xiuaa, competent 
to give rise to them ; that he affirmed the true oraer of 
classification to coincide with the order of their develop- 
ment one from another ; that he insisted on the necessily 
of allowing sufficient time, very strongly ; and that all 
the varieties of instinct and reason were traced back by 
him to the same cause as that which has given rise to 
species, wo have enumerated his chief contributions to 
the advance of the question. On the other hand, from 
his ignorance of any power in Nature competent to 
modify the structure of animals, except the development 
of parts, or atrophy of them, in consequence of a (mange 
of needs, Lamarck was led to attach infinitely greater 
weight than it deserves to this agency, and the absur- 
dities into which he was led have met with deserved 
condemnation. Of the struggle for existence, on which, 
as, wo shall see, Mr. Darwin lays such great stress, he had 
no conception; indeed, he doubts whether there reallv 
are such things as extinct spedes, unless they be su(m 
largo animals os may have met their death at the hands 
of man ; and so litw does he dream of there being any 
other destructive causes at w<nrk, that, in discussing 
the possible existence of fossil shells, he asks, ** Pourquoi 
d’ailleura scroient-ils petduts dbs cue llioinme n’a pa 
opexer leur destruction?” (PhiL Zool., voL L p. 77.) 
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Of tiie ioflvence of selection Lamarck bas as littiej 
notion, and he makes no use of the wonderful phseno*! 
mena which are exhibited by domesticated animals, and' 
illustrate its powers. The vast influence of Cuvier was| 
employed against the Lamarckian views, and, as the; 
untenability of some of his conclusions was eamly! 
shown, his doctrines sank under the opprobium of 
scientific, as well as of theological, heterodoxy. Nor 
have the efibrts made of late, years to revive them 
tended to re-establish their credit in the minds of sound 
thinkers acquainted with the facts of the case ; indeed 
it may be doubted whether Lamarck has not suffered 
more from his friends than from his foca 

Two years ago, in fact, though we venture to question 
if even the strongest supporters of the special creation 
hypothesis had not, now and then, an uneasy conscious> 
ness that all was not right, their position seemed more 
impregnable than ever, if not by its own inherent strength, 
at any rate by tiie obvious failure of all the attempts 
which had been made to carry it On the other hand, 
however much the few, who thought deeply on the 
question of species, might be repellra by the generally 
received dogmas, they saw no way of escaping from 
them, save the adoption of suppositions, so little jus- 
tified by experiment or by observation, as to be at least 
equally distasteful. 

The choice lay between two absurdities and a middle 
condition of uneasy scepticism; which last, however 
unpleasant and unsatisfactory, was obviously the only ^ 
justifiable state of mind under the circumstances. 

Such being the genmral ferment in the minds of 
naturalistsi, it is no wonder that they mustered strong in 
the rooms of tiie linnsseia Ssciety, on tiie 1st of July ci 
the year 1858, to hear two ^pms by authors living 
on opposite sides ct the j^obe, wmrking out their lesolta 

V 2 
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independently, and yet professing to have discovered (me 
and the same solution of all the problems c<mnected ^th 
species. The one of these authors was an able naturalist, 
Mr. Wallace, who had been employed for some years in 
stud^g the productions of the islands of the Indian 
Archi|)c7ago, and who had forwarded a memoir embody- 
ing his views to Mr. Darwin, fw oommsadeation to the 
Linnman Society. On TOrusing the essay, Mr. Darwin 
was not a little surprised to find that it embodied some 
of the leading ideas of a great work which he had been 
preparing for twenty years, and parts of which, contain- 
ing a development of the very same -views, had been 
perused by his private friends fifteen or sixteen years 
Wore. Perplexed in what manner to do full justice 
both to his fiiend and to himself, Mr. Darwin placed 
the matter in the hands of Dr. Hooker and Sir Charles 
Lyell, by whose advice he. communicated a brief abstract 
of his own views to the Lmnsean Society, at the some 
time that Mr. Wallace's paper was read. Of that abstract, 
the work on the '* Origin of Species " is an enlaigement ; 
but a complete statement of Mr. Diffwin’s doctrine is 
looked for in the large and wdl-iUustxated work which 
he k said to be pmparing for publication. 

The Darwinian hypothesis has tiie m«it of Ihting 
eminently simple and comprehensible in principle/ and 
its essential pemtions may be .stated in a very -few 
words: all species have |V^ced by the develop- 
ment of varieties from commiMii stocks by the converston 
of these first into permanent, races and thm into new 
species, by the ptooepi^ of sefecttmi, whidi 

pfocesB is essentiaOy menticsl wi|b; that artifiew. lelee* 
tion by which inaii hhs migitieh^'‘^the races of domefetie 
animals— ^the 0trv^U taking the pike 

of man, vdA exertins^ in the elae of natural selectu»u 
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that selectiTe action which lie perfonns in artificial 
sdection. 

The evidence, brought forward by Mr. Darwin in 
aimport cf hia hypotheaia ia of three kinda First, he 
cndeavouxa to prove that species may be originated by 
selection; seoondlyv:he attempts to show that natural i 
causes are coiiKpetent to exQirt selection ; and thirdly, he' 
tries to prove that the most remarkable and ap|^nt!y 
anomalous phsenomena exhibited by the distributi<m, de> 
velopment, and mutual rdadons of species, can be shown 
tp be deducible from the general doctrine of their origin, 
which he propounds, combined with the known facts 01 
geological change ; and that^ even if all these phaenomena 
are not at present explicable by it, none are necessarily 
inconsistent with it 

There cannot be a doubt *that the method of inqulpr 
which Mr. Darwin has adopted is not onljr risprouuy in 
accordance with the canons of scientific logit^ but that it 
is the only adequate method. Critics exclusively tnuned 
in classics or in mathematics, who have never determined a 
scientific fact in their lives by induction from experiment 
or observation, prate learnedly about Mr. Darwin's 
method, which is not inductive enough, not Baconian 
enough, forsooth, for them. Btit even* if pra^cal ac- 
quaintance with the procesa of scientific investigation is 
denied them, they may learn, the parasol of Mr. 
Mill's admirable chapter *^ 0n the Deductive Method," 
that there are maltitadis of scienrific inquiries, in which 
tiie method of pure indtictioii ]|^pa,the investigator but 
a very little way, 

«llia nwa* of "which, from tiw 

fMvsd iaimjpliethili^'af dhcet nufliojts i>f nhsiii ifstinn md expoti^ 
•eat, nauan to «• m tiw maia lowwledge we pomm , 

at csB aeqain^ nspeetiiig ^ aoaditlaiwaadlam of ncamnoa «i tha 
Bune oompks phenoBHoa^ ia odOed* la ^ auat eeawial expraaaioii. 
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the deductive method, end coneiete of thiee opentione : the fiiet^ one 
of dite^ induction; the eecond, of letiocinetion; and the third, of 
verificatiun." 

4 . • ^ 

Now, the conditions which have determined the ex- 
istence of species are not only exceedingly complex, 
but, so far as the great majority of them are concerned, 
are necessarily beyond our cognizance. But what Mr. 
Darwin has attempted to do is in exact accordance with 
the rule laid down by Mr. Mill ; he has endeavoured to 
determine certain creat facts inductively, by observation 
and experiment; he has then reasoned from the data 
thii9 furnished ; and lastly, he has tested the validity of 
his ratiocination by comparing his deductions with the 
obscorved facts of Nature. Inductively, Mr. Darwin en- 
deavours to prove that sp^es arise in a given way. 
Deductively, he desires to show that, if they arise in that 
way, the facts of distribution, development^ classification, 
&c., may be accounted for, i.e. may be deduced from 
their mode of ori^, combined with emitted changes in 
physical geo^|>hy and climate, during an indefinite 
period. And tms explanation, orcmncidence of observed 
with deduced facts, is, so frur as it extends, a verification 

the Darwinian view. 

There’ is no friult to be found with Mr. Darwin's 
method, then ; but it is another question wbefher he 
fulfilled all the conditions imjposcd by that method. Is 
it satiafretorily proved, in fimt, th^ species may be 
originate bjr sdectiont J^t is such a thing as 

natural selection! that 

by species are inooiriulfiBiti^^ooi%in.o^ spedeaiN^il^ 
way ! If these queidiaos in the afyih* 

ative, Mr. Darwin’s yi^ tsbkpi imi mtlhe tanks of hyp^! 
theses into those ofTproved theories ; bat» so Iona; as. tiie 
evidence at pi08^«dduped,.&dk.thprt of enfrmcmg that 
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affirmation, so lon^ to our minds, must the new doctrine 
be contoBt to rmnain among the former — an extremely 
valuable, and in the highest decree j^rohabloi doctrine, 
indeed the only extant hjrpothesis which is worth any- 
thing in a scimtific point of view ; but still a hj^othesia, 
and not yet the theory of species. 

After much consideration, and with assuredUy no bias 
^against Mr. Darwin's view% it is our clear omiviction 
that, as the evidence stands, it is not absolutely proven 
that a group of animals, having all the characters exhi- 
bited by species in Nature, has ever -been originated by 
selection, whether artificial or naturaL Groups having 
the morphological character of species, distinct and per- 
manent races in foct^ have been so produced over and 
over again ; but there is no positive evidence, at present, 
that any group of animals h^ by variation and selective 
breeding, given rise to another grotm which was even in 
the least degree infertile with we first. Mr. Darwin is 
perfectly aware of this weak point, and brings forward a 
multitude of ingenious and important orraments to di- 
minish the force of the objection. We admit the valub 
of these arguments to their fullest extent ; nay, we will 
M so far as to express our bdief that experiment^ con- 
ducted by a skilful physiologist, would very {Hobaldy 
obtain the desired production of mutually more or less 
infertile breeds from a common stock, in a comparatively 
few years ; but still, as the case stands at jj^oesent, this 
little rift within the lute” is not to be disg^tised nor 
ovedooked. 



seem to have ^eh much mofe fortunate. It. has beoa 
urged, for instance^ that in hia'^^diajl^eii nn the stru^^ 
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for existence and on natural selection, Mr. Darwin does 
not so much prove that natural sdection does ooear,«8 
that it must occur ; but, in fact, no other sort of demonstra- 
tion is attainable. A race does not attract our attention 
in Nature until it has, in all probability, existed for a 
considerable time, and then it is too late to UMroire into 
^the conditions oi itis origin. Again, it is said ^t there 
is no real analogy between the -selection which takes 
place under domestication, by human influence, and any 
operation which ean be effectm by Nature, for msn inter- 
feres intelligently. Reduced to its Aments, this argu- 
ment implies that an efiect produced with trouble by an 
intelligent scent must,d fortioriy be more troublesome^ if 
not impossime, to an nniptd bgpnt agent. Even putting 
aside me question wli^nw mtnre, acting os die does 
> according to definite and invariable laws, can be rightly 
called an imintelliggnt agent, such a positiem as this is 
wholly untenable. Mix salt and sand, and it shall fuizzle 
the wisest of men, with his mere natural appliances, to 
separate all the grains of sand from all the grains of salt ; 
hut a shower of rain will effect the same object in tm 
minutes And so, while man may find it tax all his in- 
tdpigmee tix separate any variety which arises, and to 
breed selectively £rom it, tiie destructive agencies inces- 
aantly at wm^ in Nature, if they find one varied to be 
more soluble in circumstances than the other, will inevit- 
ably, in the long run, eliminate it. 

A frequent and a just ol^ection to the Ijsmarckian 
, hypothesis of the transqititatioo spqcies is based n]^n 
ithe absence of trauitionpl foftpi between. many jpeciea. 
fittt against the Darwiniim hyj^otimsis this aigamsaft- has 
no fbrea Indeed, om of '^e ianB|^<i|shMble and 0t^es> 
live parts (ff Mf. Parwin’s work is 
proves, that the frei^^ttaiit’iabaeace of trahtitioiss is s ne- 
osssaty comasqaeiroe of his cbetiine^ and t^ the stock 
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whence two or more species h&Te sprang, need in no <s 
leqtect be intermediate between these q;>ecies. If any^ 
two species have arisen frmn acommon stock in the same , 
way as the carrier and the pontw, say, have arisen from; 
the rock-lH^n, them ^ common stock of these two 
species need be no more intermediate between tiie twoi 
than the rbck-pigeon is between thd carrier and ponter. ' 
dearly appreciate the force of this analogy, ar>d dl the 
arguments against the origin of species bv selection, based 
on the .absence of txifiisitional forms, fikU to the ground. 
And Mr Darwin’s pomtion might» We think, have be«a 
even stronger than it is if he had not embarrassed hinv^lf 
with the aphorism, **N<Uura non faeit aaltum” wyeh 
toms up so often in his pages. We believe, as .we have 
said above, that Natnre make jumps now and then, 
and a recognition of the &et is of no snudl importance 
in disposing of many minmr objections to the doctrine 
of transmutation. ^ 

But we must pause. The discussion of Mr. Darwin’s 
aiguments in detail would lead ns &r beyond the limits 
within which we proposed, at starting, to confine &is 
article. Our object hu been attained if we have pven 
an intelligible, however lnie( account of the estabnriied 
facts coimected with species, and of the relatnm of thb 
explanation of those facts ofiered Mf: Ihirwhi to the 
theoretical views held by hii predecessors and his con- 
temporaries, and, above all, to the xe<^uiremonts tS scien- 
tific Ic^c. We have ventured to pomt out that it doest 
not, as yet^ satisl^ all those r^uixements ; but we do notj^ 
hesitate to assert that it is as superkw to any preceding! 
mrcontemporaiy l^potlu^ in^e «trat of observation^ ^ 
and expenmental;ljii^ oh whidi it rests, in its ^oroustyj 
sdent^ metibod, aid in its oi explaining bidlo^ 

giod phsanomena, as was the ^rMdiesds of Cqpernicus td 
^ speculations d Ptolemy. But the planetary orbiti 
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/turned out to be not qmte circular after all, and, erand 
as was the -service Copernicus rendered to science, ^pler 
and Newton had to come after him. What if the* orbit 
of Darwinism should be a little too circular 1 What if 
species should offsr residual phsenomena, here and there, 
not explicaUe by natural selection t Twenty years hence 
naturalists may be in a position to say whether this is, or 
is not,, the case; but in either event they wUl owe the 
author of "Ibe Origin of Species” an immense debt of 

S atitude. We shomd leave a vmy wrong impression on 
e reader’s mind if we permitted him to suppose that 
the value of that work depends wholly on the ultimate 
justification of the theoretical views which it contains. 
On the contrai^, if tiiey were disproved to-morrow, the 
book would still be the best oi its kind — ^the most com- 

S eudious statement of well-sifted . facts beatihg on the 
octrine of species that has ever a^beared. The chapters 
. on Variation, on the Struggle for Iffixistence, cm Instinct, 
ion Hybridism, on ^e Imperfection of the Geological 
' Becord, on Geographical Distribution, have not only no 
I e/^uals, but, so £u: as our knowledge goes, no competitors, 
I within the range of biological literature. And viewed as 
I a whole, we do not believe that, tince the publication of 
. Von Baer’s Besearches on Development, thirty years ago, 
jany work has appeared calculated to exert so large an 
[influence, not only on the future of Biology, but in ex- 
i tending tiie domination of Science over regions of thoi^l^t 
into which she has, as yet, hardly penetrated. 
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A. Eolliebr. Leipdgi 1864. 
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Fte P. Floubbns. Firi% 1864. 

¥ 

In l^e course of tihe'present ^ear [1864] several forom 
commentaries upon liu. Darwin’s great work have made 
their appearance. Those who have perused that re* 
markable chapter of the ** Antiquitv of Man,” in which 
Sir Charles Lydl draws a parall^ Mtween the develop- 
ment of species and that of languages; .wiR 'be glad to 
hear that one of the most eminent phRoloffers of Ger- 
many, Professor Schleicher, has, independent^, imblished 
a most insteuctive and j>hilos(mhical pamphlet (an eimel- 
lent notice of which Is to m found in the Beader, 
for Februaiy 27Hi of tins year) 8Upp<irting similar views 
with all the we^ht d? his specif maowledgo and 
established jiuthon% as a Kaguiai, Ptofossor Haeckel, 
to whom S^leic^ addressea ^hifoad^ previously t^k 
occasion^ in his s^todid |ii«»cj||p§h.on the BadMaria^ 
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to express bis high appreciation of, and general concord- 
ance with, Mr. Darwin^ viewa 

But the most elaborate mticisms of the Oti^ of 
Species " which have appeared are two works of very 
widely different merits ihe one by Professor Kdlliker, the 
well-known anatomist and histologist of WUrzbura ; the 
other by M. Flourens, Perpetual ^cretary of the hWich 
Academy of Sciences. 

Professor Kolliker’s critical essay ** Upon the Dar- 
winian Theory ” is, like all that proceeds from the pen 
of that thoughtful and accomplmed writer, worthy of 
the most careful ctmsideration. It comprises a brief but 
dear sketch of Darwin’s views, followed by an ennme- 
ratiim of the leading difficulties in the way of their 
acceptance ; difficulties which would appear to be insur- 
mountable to Professor KoUiker, inasmuch as be proposes 
to replace Mr. Darwin’s l^eory W one which he terms 
the ** Theory, of Heterogeneous dteheration." We shall 
proceed to consider first the destructive, and secondly, 
the constructive portion of the esetay. 

We regret to md ourselves compelled to dissent very 
Vddely from many of Professor KSUiker’s remarks ; and 
firom ncme more moroughly than from those in which he 
seeks to define what .we may term the philt^phical 
position of Darwinism. 

"Dorwia," aajn FmfesBor KVlliker, **i8, ia libe hiUesir aeose of the 
word, 0 Tdimogist He eajrs quite diatiiietly (fiist Edition, ppw 1V9, 
200) tiiat eveiy pwticiilar in the ■brootote of an animal hu been 
onated fttt ita benefit, and he lagatds whole aeiiea of animal finma 
only from this poiat of 'viaw.* 

And again : 

** 7 , Ibe teleolo^eal ganetnl oonotptton adcqpted Darwhi b a 
miataken one. 

"Yaiietiea ariae iiteapectiTaly of the notfarn pnipeM, or of ntOity, 
aoeoiding to genetd lawa of Hatme^ and may be eithet naaftal, or 
hnitfnl, or indifienah 
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' " 

**TIm awampUon that aa atgaaina axiali only 9B aeocwat of Kne« 
defiaito end la view, and iqptesente eomsthiag nm than the ineor- 
poiation of a general idea, or law, impliee a onesided eoaoeption ef 
the vnivaiae. Aaauiedly, every or^ 1^ aad. vnxj oigaaiain ftiLBla, 
ita end, W ita pnipoae is not the condition of ita exiateaea Every 
oigaaism ia dao aimoiently perfect for the pupoee it aarrea, aad in 
tha^ atleaa^ it la uselcaatoaeekfhr acaaae of itaimptOTemflat" , 

It is singolAr how differently one and the same book 
will impress different minds. That which struck the 
present writer most forcibly on hu first perasal of the 

Origin of Species” was the cohvictmn ^t Teleology, 
as commonly understood, had receiv^ its deathblow at 
Mr. Darwin^ hands. For the teleological argument runs 
thus: an organ or organism (A) is precismy fitted to 
perform a function or purpose (B) ; therc^^ it was 
specially constructed to pmonn t^t function. In 
Paley’s famous illustration, the adaptation of aU the 
parts of the watch to the faction, or purpose, of show- 
ing the time, is held to be evidence that the watch was 
specially contrived to that end ; on the ground, that the 
only cause we know of, competent to produce such att 
effect as a watch which shall keep time, is a oontriving 
intelligence adapting the means directly to that end. 

Suppos^ howeym*, that any one had been able to show 
that tne watch had not b^n made directly any 
persmi, but that it was the result of the modification 
of another watch which kept time but poorly ; and that 
this again had proceeded team, a structure whieh could 
hardly be called a watch at all — seeing that it had no 
figures on the dial and the hands wm» rudimentary; 
and that gmng back aftd back in time we came at last 
to a revolvi^ barrel as the earliest traceable rudiment 
of the wh^a fifibric. And imagine that it had been 
posrihle to 4 h>w that all these ditnges had resulted, first, 
fiom a tendency of the stracture to vary indefinitely; 
and secondly, £mm aomethis^ in the sunounding woidd 
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which helped all variations in the direction of an accn> 
rate time-keeper, and checked all those in other directions; 
then it is obvious that the force of Paley's argument 
would be gone. For it would be demonstrated that an 
apparatus thoroughly well adapted to a particular pur- 
pose might be the result of a method of trial and error 
worked by unintelligent agents, as well as of the direct 
application of the means appropriate to that end, by on 
intelligent agent. 

Now it appears to us that what we have here, for illus- 
tration’s sake, supposed to be done with the watch, is 
exactly what the establishment of Darwin’s Theory will 
do for the organic world. For the notion that every 
organism has been created as it is and launched straight 
at a purpose, Mr. Darwin substitutes the conception of 
somcming which may fairly be tramed a method of trial 
and error. Organisms vary incessantly ; of these varia- 
tions the few meet with surrounding conditions which 
suit them and thrive; the many are unsuited and be- 
come extinguished. 

According to Teleology, each organism is like a rifle 
bullet fired straight at a mark; according to Darwin, 
organisms are like napeshot of which one *hits some- 
thmg and the rest Fall wide. 

For the teleologi^ an organism exists because it was 
made for the conditions in which it is found ; for the 
Darwinian an organism exists because, out of many of 
its kind, it is the only one which has been able to persist 
in the conditions in which it is found. 

Teleology implies that the organs of every organism 
are perfect and cannot be improved; the Darwinian 
theory simply affirms that they work well enough to 
enable the organism to hold its own against such com- 
petitors as it has met with, but admits the possibility of 
indefinite improvement. But an example may bring 
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into clearer liffbt tlie profiimnd oppodlion between tbe 
ordinaiy teleob^cal, and the Darwinian, conception. 

Cats catch mice, small birds and the like, very wdl. 
Teleology tells us that Ibey do so because they were 
expres^ constructed for so doing-~that they are perfect 
mousing apparatuses, so perfect and so dmicately ad- 
justed that no one of their organs could be altered, 
without the change involving the alteration of all the 
rest. Darwinism affirms, on the contrary, that there 
was no express construction concerned in the matter; 
but that among the multitudinous variations of the 
Feline stock, many of which died out from want of 
power to resist opposing influences, some, the cats, were 
TOttcr fitted to catch mice than others, whence they 
throve and persisted, in proportion to the advantage 
over their fellows thus ofiered to them. 

Far from imagining that cats exist in order to catch ■( 
mice well, Darwinism supposes that cats exist because | 
they catch mice well — mousing being not the end, but [ 
the condition, of their existence. And if the cat-type ' 
has long persisted as we know it, the interpretation of 
the fact upon Darwinian principles would be, not that 
the cats hhve remained invariable, but that such varieties 
as have incessantly occurred haye bee:gi^ on the whole, 
less fitted to get on in the world than the existing 
stock 

If we apprehend the spirit of the '* Origin of Species” 
rightly, then, nothing can be more entirely ana abso- 
lutely opposed to Teleology, as it is commonly under- 
stood, t]^ the Darwinian Theory. So far from being 
a “Teleologist in the fullest sense of the word,” we 
^ould deny that he is a Teleol(^st in the ordinal^ 
sense at all ; and : we should say that, apart from his 
merits as a natnrali^ he haS: rendered a most remarkable 
service to philosophical thought by enabling the studmit 
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of Nature to recognise, to their fullest extent, those ada{}- 
tations to purpose which are so striking in the organic 
world, and which Teleology has done good service in 
keeping before our winds, without being false to the 
fundamental principles of a scientific conception of the 
universe. The apparently diverging teacl^gs of the 
Tclcologist and of the Morphologist are reconciled by 
the Darwinian hypothesis. 

But leaving our own impressions of the ** Origin of 
Species,” and turning to those passages specially cited by 
Professor Eolliker, we cannot admit that they bear the 
interpretation he puts upon them. Darwin, if we read 
bim rightly, docs not affirm that every .detail in the 
structure of an animal has been created for its benefit 
His words are (p. 199) 

"The foregoing remarka lead me to aay a few words on the protest 
lately made some naturalists against the utilitarian doctrine that 
every detail of structure has been produced for the good of its possessor. 
They believe that very many structures have been created for beauty 
in the eyes of man, or for mere variety. This doctrine, if true, would 
be absolutely fatal to my theory — yet I fully admit that many struo* 
tuica ate of no direct use to their possessor." 

And after sundry illustrations and qualifications, he 
includes (p. 200) 

" Hence every detail of structure in every living creatnre*(inaldng 
some little allowance for the direct action of phyafa^ eimditioiis) may 
be viewed either as having been of special use to some ancestral form, 
Mor as being now of special m to the deacendants of this form— either 
direotly, or indirectly, thioogb the complex laws of growth." 

But it is one thing to say, Darwinically, that every 
detail observed in an animal's structure is of use to it) 
or has been of use to its ancestors ; and quite another 
to affirm, teledogically, that eveiy detail of an animal^ 
stmotuie has been created for its benefit. On the fanner 
hypothec^ for example the teeth of the fiotal BeUmna 
have a meaning; on the latter, noneu So &r as we are 
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aware, there is not a phrase in the " Origin of Species,” 
inconsistent with Professor Edlliker’s position, that ‘‘va- 
rieties arise irrespectively of the notion of purpose, or 
of utility, according to general laws of Nature, and may 
be either useful, or hurtful, or indifferent.” 

On the contrary, Mr. Darwin writes (Summary of 
Chap. V.) : — 

" Ous ignorance of the lavs of variation is profound. ITot in one 
case out of.a hundred can we pretend to assign any reason why thiB or 
that port varies more or less f^tu the same part in the parents. • • • • 
The external conditions of life, as climate and food, &o. seem to have 
induced some slight modifications. Habit, in producing constitutional 
differences, and use, in strengthening, and disuse, in woalcening and 
diminishing organa, seem to have been more potent in thoir effects.’* 

And finally, as if to prevent all possible misconception, 
Mr. Darwin concludes bis Chapter on Variation with 
these pregnant words:— 

** Whatever the cause may be of each slight difference in the offspring 
from their panmts — and a cause for each must exist— ‘it is the steady 
accumulation, through natural selection of such differences, when bene- 
ficial to the individual, that gives rise to all the more important 
modifications of structure, by which the innumerable beings on the 
face of the earth aiu enabled to struggle with each other, and the best 
adapted to survive.” 

We have dwelt at length upon this subject^ because of 
its great general importance, and because’we believe that 
Professor Kdlliker^s criticisms on this head are based 
upon a misapprehension of Mn Darwin^s views — sub- 
stantially they appear to us to coincide with his own. 
The other objections which Professor Kolliker enumerates 
and discusses are the following — 

No transitional fonns between existing species are known; 
and known varieties, whether selected or spuutaueuus, never go so 
fiur as to establish new specieSL** 

^ Space will not allow us to give Professor KoUiker's aigumcnts in detail 
our TiweiB will find a foil and accurate version of them in the Itnader for 
Augost 13tb SBid 2ath| 1604 


X 
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To this Professor Edlliker appears to attach some 
weight He makes the suggestion that the short-faced 
tuimiler pigeon may be a patholc^eai product. ^ 

*'2. No transitional forma of animala an net with amoag the 
organic remains of earlier epochs.** 

Upon this. Professor Kblliker remarks that the absence 
of transitional forms in the fossil world, though not ne- 
cessarily fatal to Darwin’s views, weakens his case. 

“8. The struggle for existence does not take place.** 

To this objection, uiged by Pelzeln, Edlliker, very 
justly, attaches no weight. 


** 4. A tendency of organisms to give rise to naeful varieties^ and 
a natural selection, do not exist. 

" The Tarieties which are found arise in consequence of manifold 
extenud influences, and it is not obvious why they all, or partially, 
should be particularly usefuL Each animal suffices for its own ends, 
is perfect of its kind, and needs no fbrther development. Should, 
however, a variety be useful and even maintain itself, there is no 
obvious reason why it should change any farther. The whole con- 
ception of tile imperfection of organisms and the necessity of their 
becoming perfected is plainly the weakest side of Darwin's Theory, 
and a pit aUer (Nothbehelf) because Darwin could think of no other 
principle by which to explain the metamorphoses which, as 1 also 
believe, have occurred.** 


Here agoiu we must venture to dissent completely 
firom Professor Edlliker’s conception of Mr. Darwin’s 
hypothesis. It appears to us to be one of the many 
peculiar merits of that hypothesis that it involves no 
belief in a necessary and continual progress of oiganisma 
Again, Mr. Darwin, if we read him ari^hlt assumes 
no special tendency of organisms to give use to usehil 
varieties, and knows noting of needs of devdopmen^ 
or necessi^ of perfection. What he says is, in sub* 
stance : All organisms vary. It is in the highest d^pree 
improbable that any given variety should have exactly 
the same tdations to surroundhig oinditions as the 




xiir.J Cntimuns ion "" C|t '#n 0 in of 807 

rarent stock. In that case it is either better fitted 
(when llie variation may be called useful), or worse 
^tted, to o(^ with them. If hotter, it will tend to 
supplant the parent stock; if worse, it will tend to be 
extineuished by the parent stock. 

If ^ is hardly conceivable) the new variety is so per- 
fectly adapted to the conditions that no improvement upon 
it is possible, — it will persbt, because, though it does 
not cease to vary, the varieties will be inferior to itself. 

If, as is more probable, the new variety is by no 
means perfectly adapted to its conditions, but only 
fairly well adapted to them, it will persist, so long as 
none of the varieties which it throws off are better 
adapted than itself. 

On the other hand, as soon as it varies in a useful 
way, t. e. when the variation is such as to adapt it mor» 
perfectly to its conditions, the fresh variety will tend 
to supplant the former. 

So far from a gradual progress towards perfection 
forming any necessary part of the Darwinian creed, it 
appears to us that it is perfectly c<msistent with indefinite 
persistence in one state, or with a gradual retrogression. 
Suppose, for example, a return of ue facial epoch and 
a spread of polar cUmatal conditions 'over the whole 
globe. The operation of natural sdection under these oir- 
cumstances would tend, on the whole, to the weeding out 
of the higher organisms and the cherishing of the lower 
forms of life. Gryptogamic vegetation wotdd have the 
advantage over Phwerogamic; Hydrinoa ovec Corals; 
Crustacea over Insecta, and Amphipoda and Isopoda 
over the higher Crustacea; Cetaceans and Seals avet 
the Primates; the civilization of the Esquimaux over 
that ci the European. 

** 5. FSbelik bss ..idso ci^otad flist if fte |bter mcMisme lure 
IHveesded from the ssiluc^ ue whole developmental eedea^ irom 
» . X 2 
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Aimplest to thn highest, could not nour exist ; in such a case the 
simpler organiems must have disappeared.” 

To this Professor Eolliker replies, with perfect justice, 
that the conclusion drawn by Pelzeln does not really 
follow from Darwin's premises, and that, if we take the 
facts of Paleontology as they stand, they rather support 
than oppose Darwin's theory. 

6. Great weight must be attached to the ohjeetion hronght forward 
by Huxley, otherwise a warm supporter of Darwin's hypothesis, that 
we know of no varieties which are sterile with one another, as is the 
rule among sharply distinguished animal forms. 

If Darwin is right, it must be demonstnited that forms may he 
produced by selection, which, like the present sharply distinguished 
animal forms, are infertile when coupled with one another, and this 
has not been done.” 

The weight of this objection is obvious; but our 
ignorance of the eonditions of fertility and sterility, 
the want of carefully conducted experiments extending 
over long sorioa of years, and the strange anomalies 
j)roscutod by the results of the cross-fertilization of 
many plants, sliould all, os bir. Durwin has urged, be 
taken into account in considering it. 

The seventh objection is that we have already dis- 
cussed (sHjjni, p. 329). 

The eighth and last stands as follows:— 

“ 8. The developtiioiital theoiy of Darwin ie not utieded to enable n* 
to nnrlorstand the ri'j^nlar harmonione pmgress of like complete aeries 
of or<r;aniu forms from the simpler to the more perfect. 

“ The <>xi>Untco of genoral hiws of ^atoro explains this harmony, 
aven if wo assume that all bein^ have ariren separately and inde- 
pendent of one another. Darwin forgets that inoi^nic nature, in 
which there etin be no thought of a genetic connexion of forms, 
oxhihita the same r'gular plan, the same harmony, as the oiganio 
world ; and that, to eite only one example, there ia aa mn^ a natnnl 
ij^tem of minerals ns of plants and aniniala.” 

V'Wo do not feel quite sure that we seize I^fessor 
S.dllikcr's meaning here, but he appears to suggest that 
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the observation of tiie general order and harmony which 
pervade inorganic nature, would lead us to anticipate a 
similar order and harmony in the organic world. And • 
this is no doubt true, but it by no means follows that 
the particular order and harmony observed among them 
should be that which we see. Surely the stripes of dun 
horses, and the teeth of the foetal BaLcena, are not ex- 
plained by the “ existence of general laws of Nature." 
Mr. Darwin endeavours io explain the exact order of 
organic nature which exists; not the mere fact that 
there is some order. 

And with regard to the existence of a natural system 
of minerals ; the obvious reply is that there may be a 
natural classification of any objects — of stones on a sca- 
beach, or of works of art ; a natural classification being 
simply an assemblage of objects in groups, so as to 
express their most important and fundamental re- 
semblances and differences. No doubt Mr. Darwin be- 
lieves that those resemblances and differences upon 
which our natural systems or classifications of anii^s 
and plants are based, are resemblances and differences 
which have been produced genetically, but we can dis- 
cover no reason for supposing that he denies the existence 
of natural classifications of other kinds. 

And, after all, is it ^uite so eertain* that a genetic 
relation may not miderlie the classification of mincruLs 1 
'The. inoiganic world has not always been what we sec 
it It has certainly had its metamorohoses, and, very 
probably, a long " Entwickelungsgescmchte " out of a . 
nebular blastema. Who knows how far that amount 
of likmiess among sets of minerals, in virtue of which 
they are now grouped into &miHes and orders, may 
not be the expression of the common conditions to 
which that particular patch of nebulous fog, which may 
have been constituted by their atoms, and of whicn 
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they may be, in the strictest sense, the descendants^ was 
subjected ? 

. It will be obvious from what has preceded, that we 
do not agree with Professor KbUiker in thinking the 
objections which he brings forward so weighty as to be 
fatal to Darwin's view. But even if the case were other- 
wise, we should be unable to accept the " Theory of 
Heterogeneous Generation" which is offered as a sub- 
stitute. Hiat theory is thus stated: — 

** The fundamontal conception of this hypothesis i% that, tinder the 
inAuence of a general law of development^ the germs of organisms 
produce others Afferent from themselves. This might happen (1) by 
the fecundated ova passing, in the course of their development, under 
particular circuinstimces, into higher forma ; (2) by the primitive and 
later organisms producing other organisms without fecundation, out of 
germs or eggs (Parthenogenesis).” 

In favour of this hypothesis, Professor KoDiker ad- 
duces the well-known facts of Agamogenesis, or ** alter- 
nate generation ; ** the extreme dissimilarity of the 
malesi itnd females of many animals ; and of the malec^ 
females, and neuters of those insects which live in 
colonies ; and he defines its relations to the Darwinian 
theory as follows : — 

It is obvions that my hypotheas is apparently very mmOar to 
Darwin’s, inasmuch as I also consider that the various fomui 6t 
animals have proceeded directly from one another. My hypothesis of 
the creation of eiganisms by heterogeneous genei^on, however, is 
distinguished veiy essentially from Darwm’s by the entire absence of 
the principle of useful variations and their natural sdection ; and my 
fundamental conception is this, timt a gftot plan of devric^ment lies 
at the foundation of the origin of thb whde organic world, impdling 
the simpler forms to mote and more complex devdopments. How 
this law operaiesy what influences determine the development of the 
eggs and gemiB, and impel them to assume constantiv new I 
naturally cannot pretend to say ; but I can at least adduce the gleet 
analogy of the alternation of generationB. If a Bipmnaria^ a BraM- 
daria^ a Fluieutf is competent to produce the Ec^odenn, whidi is 
80 widely difierent from it; if a hyoioid polype can produce the higher 
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Medow; if Um 'rannifam Trematode ^anraa* oaa devalop nithin 
itself tbe vety onlike Ctrasria, it will not impouiUe th^ the 

egg; or ciliated eubiyo, of a sponge, for onoe, under special condition^ 
ntight become a hjfdicoiU pwype^ or the embryo of a Medoaa, an 
Shbinoderm.*' 

It is obvious, from these extracts, that Professor Kdl- 
liker’s hypothesis is based upon the supposed existence 
of a close analogy between the pheenomena of Agamo- 
gencsis and the production of new species from pre- 
existing onea But is the ai^ogy a real one! Wo 
think wat it is not» and, by the hypothecs, cannot be. 

For what are the phoenomena of Agamogenesis, stated 
generally? An impregnated egg devdops into an 
asexual form, A ; this gives rise, asexually, to a second 
form or forms, B, more or less different from A. B may 
multiply asexually again ; in the simpler cases, however, 
it does not, but; acquiring sexual characters, produces 
impregnated eggs from whence A once more arises. 

No case of Agamc^enesis is known in which, when A 
differs widely from, B, it is itself capable of jsoxual 
propagation. No case whatever is known in which the 
progeny of 1^ by sexual generation, is other than a 
reproduction of A. 

But if this be a true statement of the nature of the 
process of Agamogenesis, how can it epable us to com- 
prehend the production of new species from already 
existing ones I Let ns suppose Hyaenas to have pre- 
ceded Dogs, and to have produced the latter in this 
way. Then the Hyaena will represent A, and tbe Dog, 
B. The first difiSculty that presents itself is that the 
Hyaena must bo asexual, or the mrocess will be wholly 
without analog in the world of . Agamogenesis. But 

a * ig over uiis difficulty, and supposing a male and 
e Dog to be produced at the same time from the 
Hyaena stmd^ the progeny of the pair, if the analogy 
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of tbc simpler kinds of Afi^mogcnesis^ is to be followed, 
should be a litter, not of pup]>ie8, but of youus Hjeenaa. 
For the Agnmogcnetic series is always, as we navg seen, 
A : B : A : B, &c.; whereas, for the production of a new 
roecies, the series must be A : B : B : B, &c. The pro* 
auction of new species, or genera, is the extreme perma- 
nent divergence from the primitive stock. All known 
Agamogenetic processes, on the other hand, end in a 
complete return to the primitive stock. How then is 
the production of new species to be rendered intelligible 
by the analogy of Agamogenesis ? 

The other alternative put by Professor KSlliker— the 
passage of fecundated ova in the course of their develop- 
ment into higher forms — ^would, if it occurred, be merely 
an extreme case of variation in the Darwinian sens^ 
greater in degree than, but perfectly similar in kind to, 
that which occurred when the well-known Ancon Bam 
was developed from an ordinary Ewe's ovum. Indeed 
we have always thought that Mr. Darwin has unneces- 
sarily hampered himself by adhering so strictly to his 
favourite ** Natura non facit saltum.* We greatly 
suspect that she does make considerable jumps in 
the way of variation now and then, and that these 
saltations give rise to some of the gaps which appear 
to exist in the series of known forms. 

Strongly and freely as we have ventured to disagree 

* If, on the contniTj, iro fellow tlw amliigyof the more eompltx fenns of 
Agamogencais, such m that exhibited WWieneMatodaeiidl^tlie 
the Ujwna most produce, MexoalW, a bceod of aeezusl Doga, fron which 
other aexkea Doga must prooaad. At the end ef e oertain number of teime 
of the seriee, the DO0 would aomiie aexea end generate young j bat tluM 
youug would be, not Doga, but HymnM. In feot, we boTO donoiHtralMti in 

to £> true veriationa in genemi, by Ur. Di^^rt^^^enento} 
aadwhioh,if the eacertion could be ohtuiged into a demonatmtioiv woaU^ hi 
feet, be fetal to bis Igrpotbesia. 
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with Professor Edlliker, we have always done so with 
regret, and we trust without violating that respect which 
is due, not only to his scientific eminence and to the 
careful study which* he has devoted to the subject^ but 
to the perfect fairness of his argumentation, and the 
generous appreciation of the worth of Mr. Darwin's 
labours which he always displays. It would be satiafim- 
toiy to be able to say os much for hL Flourena 

But the Perpetual Secretary of the French Academy 
of Sciences deals with Mr. Darwin as the first Napoleon 
would have treated an ** iddologue and while dis- 
playing a painful weakness of logic and shallowness of 
information, assumes a tone of authority, which always 
touches upon the ludicrous, and sometimes passes tno 
limits of good breeding. 

For example (p. 56) 

“ M. Darwin continne : * Ancnne distinction a’bsnlne n*s ot no 
pent litre ^tablio entra lea cspuccs ct les Tariiit^.' Je vouo ai d4jii dit 
qneTons vous trompiez; une dUtiuction slwolae sopate leo Tsri^t^s 
d’aveo Ics ospccca.” , 

“ Je vovs ai df!j<\ flit ; moi, M. Ic Scerdtaire pcrpdtuel 
do I'Academie des Sciences : et vous 

*Qai n’ttes rien, 

Pos miime Academicien;* * 

what do you mean by asserting the conteary ?’* Being 
devoid of the blessings of an Academy in England, we 
are unaoenstomed to see our ablest men treat^ in this 
fashion even a ^ Perpetual Secretory.” 

Or aga^ considering that if there is any one qualify 
of Mr. Darwin's woi^ to which friends and foes have 
alike home witness, it is his candour and fairness in 
admitting and disrasBtng objections, what is to be 
thought of M. Flouiens^ assertion, that 
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**11 Darwin aa cite qoe lea antenia qvi paxtagent sea opiniooa.’* 

Once more (p. 65) : 

*<Enfin I’onvnge de H. Darwin ■ para.' On ne pent qn'tStm iinppj 
dn talent de I’auteun Mats qne d’id^ obscuiea^ que d’ideea ikosaeal 
Qoel jargon m^taphysiqae jetii nud k propoa dsus fbUtoire natoKlle, 
qoi tom& dans le galimatias dte qu'elle sort dea id4ee clmiea^ des 
id^os justes I Quel langoge prdtentieox et vide I Quelles peraoui* 
fioations pn^riles et soianndeal O Icudditdl Q aoli^td de resprit 
Piangais^ que devenea-voast” 

“Obscure ideas,*' “ metapbydcal jargon,* "pretentious 
and empty language,” “ pueide and superannuated pex^ 
sonificationa** Mr. Darwin has many and hot opponents 
on this side of the Channel and in Germany, but we do 
not recollect to have found precisely these sins in the 
long catalogue of those hitherto laid to his charge. It is 
worn while, therefore, to examine into these discoveries 
effected solely by the aid of the “ lucidity and solidity *' 
of the mind of M. Flourena 

According to M. Flourens, Mr. Darwin’s great error is 
that he has personified Nature (p. 10), and farther that 
he has 

“imagined a natural selection: be imagines afterwarda that this 
power of adecting (pouvoir d’Siire) which he gives to Nature is similar 
to the power of man. These two sapfmitions admitted, nothing 
stops him : he plays with. Nature as be likes, and makes her do aU 
be pleases.” (P. 6 .) 

And this is the way M. Flourens extinguishes natural 
selection : 

“ Ycyons done eoeore nne fbU^ as qu'itt.peat j avoir de fondd dans 
ea qn*on nomme Uectitm natunlU. 

naturae n'est aoua on autre nou que bt Baturm Pour 
lUt Stte.oigaaisi^ la nature n'est que rorgudsatioo, ni pins si 

n fitudia drnio anaai peraonnifiar rerponuatfon, it date qie 
•nvpoiMMtios choisit tcrgcmiscUum. letUetbm nsla/eUe eat oeite 
Amwu MbdatUieUe dont on jonait antnfiide snree tint de fM^itd. 
Aristote disait que fart da h4Ur 4tait derm le bos^ eet eat ag^t 
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oomnn U oatoM.' A la place de fw/i d$ UHr M. Darwin met 
ttHeeUoH maturdk, efe e’eet tout on: Fun n'eet paa pine chimdriqpw 
qoe I'antra.” (P. SI.) 

And tiiis is really all timt M. Flourena cm make of 
Natural Selection. We have given the original, in fear 
lest a translation riiould be regarded as a travesty ; bat 
with the ori^nal before the reader, we may try to 
analyse the passage. ** For an organized being. Nature 
is omy organization, neither mote nor less.” 

Organized beings then have absolutely no relation to 
inorganic nature: a plant does not depend on soil or 
sunwine, climate, depth in the ocean, height above it ; 
the quantity of saline matters in water have no influence 
upon animal life ; the substitution of carbonic add for 
oxygen in our atmosphere would hurt nobody I That 
these are absurdities no one should know better than 
M. Flourena ; but they are l<^cal deductions from the 
assertion just quoted, and from the further statement 
that natural sdection means only that “organization 
chooses and selects organization." 

For if it be once amnitted (what no sane man denies) 
that the chances of life of any given organism are 
increased by certain conditions (A) and diminished by 
their opposites (B), then it is mathematically certain that 
any change of conditions in the dire^ion of (A) will 
exercise a selective influence in favour of that organisib, 
tending to its increase and multiplication, while any 
change in the direction of (B) will exercise a selective 
influence against that organism, tending to its decrease 
and extinction. 

Or, on the other hand, conditions remaining the same, 
let a givm organism vary (and no <nie doubts that they 
do vary) in two dkectioiM : into one form (a) better fitted 
to o^with fhese conditions than the origtnal stock, 
and a second (6) less well adapted to them. Ilim it is 
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no less certain that the conditions in question must 
esercise a selective influence in favour of (a) and against 
(&), so that (a) will tend to predominance, and {b) ^to 
extirpation. 

That M. Flourens should be unable to perceive the 
logical necessity of these simple arguments, which lie at 
the foundation of all Mr. Darwin^ reasoning; that he 
should confound an irruficagable deduction from the 
observed relations of organisms to the conditions which 
lie around them, with a metaphysical “forme substan- 
tielle," or a chimerical personification of the powers 
of Nature, would be incredible, were it not that other 
passages of his work leave no room for doubt upon 
the subject 

“ On imagine nne iUetion naturelh qne^ poor pins de management, 
on me dit 6tre mevtueimte, sans s’apercevoir que le eontre-sens littdral 
«st prdciB^ment 1&: HeUiem ineomcieHte." (P. 52.) 

“J’ai d^ja dit ee qn'Q font ponser de tiketum naturtlU. On 
PSleetivn nalurdh n’eet rien, on e’eet la natun : nuns la nature dda4» 
d Section, male la nature personniii^: derniire erreor du deinier 
sitcle: Le xix* ne Hut plus de personnificationa.*’ (P. 53.) 

M. Flourens cannot imagine an unconscious selection 
*— it is for him a contradiction in terms. Did M. 
Flourens ever visit one of the prettiest watering-places 
of “ la belle France,” the Baie d’Arcachon ? so, be 
will probably have passed through the district of the 
Landes, and will have had an opportunity of observmg 
the formation of “ dunes ” on a grand scale. What are 
these “dunes?” The winds and waves of the Bay of 
Biscay have not much consciousness, and yet they Eave 
with great care “selected,” fiom among an infini^ ot . 
masses of silex of all shapes and sizes, which have oeen 
submitted to their action, all the grains of sand below a 
etttain size, and have hea^ them by themselves over . 
a great area. This sand has been “unconscious]^ 
selected ” firom amidst the gravel in which it first lay. 
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with as much precision as if man had ^ eonsriousl^ 
selected ” it by tne aid of a siem Physical Geol<^ u 
full of such selections — of the picking out of the^soft 
from the hard, of the soluble from the insoluble, of the 
fdsible firom tlio infusible, by natural agencies to which 
we ore certainly not in the habit of ascribing con- 
sciousness. 

But that which wind and sea are to a sandy beach, 
the sum of influences, which we term the " conditions 
of existence,” is to living organisms. The weak arc 
sifted out from the strong. A firosty night “selects” 
the hardy plants in a plantation from among the tender 
ones as cflectually as if it were the wind, and they, the 
sand and pebbles, of our illustration ; or, on the other 
hand, as if the intelligence of a gardener had been 
operative in cutting the weaker organisms down. The 
thistle, which has spread over the Pampas, to the 
destruction of native plants, has been more effectually 
“ selected” by the unconscious operation of natural con- 
ditions than if a thousand agriculturists had spent their 
time in sowing it. 

It is one of Mr. Darwin's many great services to 
Biological science that ho has demonstrated the sig- 
nificance of these facts. lie has shown that — ^given 
variation and given change of conditions— the inevitable 
result is the exercise of such an influence upon organisms 
that one is helped and another is impeded ; one tends 
to predominate, another to disappear ; and thus the 
living world bears within itself, and is surrounded by, 
impmsos towards incessant change. 

But the truths Just stated are as certain os any other 
phyacal laws, qmte indepmidenlly of the truth, or false- 
hood, of the hypothesis which Mr. Darwin has based 
upon them ; ana that Ml Flourens, missing the substance 
and grasping at.a shadow should be blind to the admi- 
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rable exposition of them, which Mr. Darwin has mven, 
and see nothing there but a "demihre erreur da ^^rnier 
sibcle” — ^a personification of Nature — leads us 'indeed 
to cry with him : ** 0 luciditd I 0 soUditd de I’esprit 
Franfais, que devenez-vous ?” 

M. Floutens has, in fact, utterly failed to comprehend 
the fiirst principles of the doctrine which he assails so 
rudely. His objections to detafls are of the old sort, so 
battered and hackneyed on this side of the Channel, that 
not even a Quarterly Eeviewer could be induct to 
pick them up for the purpose of pelting Mr. Darwin 
over again. We have Cuvier and the mummies; M. 
Koulin and the domesticated animals of America; the 
difficulties presented by hybridism and by Palseontology r 
Darwinism a rifciccicmento of De Maillet and Lamarck; 
Darwinism a system without a commencement, and its 
author bound to believe in M. Pouchet, Ac. Ac. How 
one knows it all by heart, and with what relief one reads 
at p. 65 — 

^'JelaisaeM. Darwin I** 

But we cannot leave M. Flourens without calling our 
readers’ attention to his wonderful tenth chapter, **De 
la Pr^existence des Germes ct de I’Epigdnbs^" which 
opens thus : — 

^tSpontaneons generation is only a ehinara. , This point e8ta> 
blishe^ two hypotheses remain : that of pn-mtteiut and thaS of 
efigenuts. The one of these hypotheses has as UtUe foundation as 
the other.* ^.161) 

* Hie docMne of tpigenndt is dstiTod Ihnn Harrq^ t fiiQowing hy 
I ocular inspeotion the doTelopuicnt of the new bong in the Windsor 
does, he saw each part appear 8n<vi>8ds^y, and tudng tfaemomasit 
i of appMtanet for the moment of furmoHcm he imagined ep ig t n uit,’* 
(P. 1C6.) 

On the contrary, says M. Flourens {p. 167)» 

/ "The new being is formed at a stoke ifaut <ft«» coi^), as a whoK 
/ instantaneomdy i it is not formed part by par^ and at diffuent timea 
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Ik is Ibnaed at <nioe ; it is formed at the eiai^a imdMdual moment 
at vhioh the ooiyiiiiction of the male and funale etementa tokee 
plaoe.” 

It \nll be observed that M. Flonrens vses language 
which cannot be mistaken. For him, the labouis ox Von 
Baer» of Bathke, of Goste, and their contempotaries and 
successors in Germany, France, and England, are non- 
existent : md, as Darwin **imagina’^ natund sdection, so 
Harvey **imagina‘* that doctrine which gives him an even 
greater chum to the veneration of posterity than his 
better known discovery of the circulation of the blood. 

I Language such as wat we have quoted' is, in fact, so 
preposterous, so utterly incompatible with anything but 
absolute ignorance of some of the best established facts, 
that we should have passed it over in silence hod it not 
appeared to afford some due to M. Flonrens' unhesitating, 
d priori, repudiation of all forma of the doctrine of the 
progressive modification of living beinga He whose 
mind remains uninfluenced by an acquaintance with the 
pbsenomena of development must indeed lack one of the 
chief motives towards the endeavour to trace a genetic 
relation between the different existing forms of life. 
Those who are ignorant of Geology, find no difficulty in 
believing that we world was made as it is; and the 
shepherd, untutored in history, sees no* reason to regard 
the green mounds which indicate the site of a Roman 
camp, as aught but part and parcel of the primaeval 
hill-ode. So M. Flourens, who believes that embiyos 
are formed **tont d’un coup," natarally finds no difficulty 
in conceiving that species came into existence in the 
same way. 
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ON DESCARTES’ “ DISCOURSE TOUCHING THE 
METHOD OF USING ONE’S REASON RIGHTLY 
AND OF SEEKING SCIENTIFIC TRUTH." 

It has been well said that ** all the thoughts of men, 
from the bcgiiming of the world until now, are linked 
together into one great chain ; " but the conception of 
the intellectual filiation of mankind which is expressed 
in these words may, perhaps, be more fitly shadowed 
forth by a different metaphor. The thoughts of men 
seem rather to be comparable to the leaves, flowers, and 
fruit upon tlie innumerable branches of a few great stems, 
fed by commingled and hidden roots. These stems bear 
the names of the half-a-dozen men, endowed with intel- 
lects of heroic force and clearness, to whom we are led, 
at whatever [)oint of the world of thought the attempt 
to trace its history commences ; just certainly as the 
following up the small twigs of a tree to the branchlets 
which bear them, and tracing the branchlets to their 
supporting branches, brings us, sooner or later, to the 
bole. 

It seems to me that the thinker who, more than any 
.mother, stands in the relation of such a stem towards the 
philosophy and the science of the modem world is Rend 
Descartes. 1 mean, that if you lay hold of any charac- 
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teristlc piroduct of modmi waj^oc^, thinking, cither in 
the region of philosophy, or in that of sdeuoo, you find 
the spirit of that thought, if not its form, to have been 
present in the mind of the great Frenchman. 

There are some men who are counted great because 
they represent the actuality of their own age, cmd mirror 
it as it is. Such an one was Voltaire, of whom it was 
cpigrammaticallysaid,**he expressed everybody’s thoughts 
better than anybody/?** But there are other men who 
attain greiitness because they embody the potentiality of 
their own day, and magically inject the mtura They 
express the thoughts which will be everybody’s two 
or three centuries after them. Such an one was 
Descartes. 

Born, in 159(>, nearly three hundred years ago, of a 
noble family in Touraine, Bend Descartes grew up into a 
sickly and diminutive child, whose keen wit soon gained 
him that title of '*thc Philosopher,” which, in the mouths 
of his noble kinsmen, was more than h^ a rcmroach. 
The best schoolmasters of the day, the Jesuits, educated 
him M well as a French boy of the seventeenth century 
could be educated. And they must have done their 
work honestly and well, for, before bis schoolboy days 
were over, he had discovered that the most of what he 
had learned, except in mathematics^ was devoid of solid 
and real valuer 

“Therefore," eaye he, in that " Dieconme "* which I have tahen for 
my text, “ as soon as I waa cU enough to be eet tree from the govern- 
ment of my teachers, I entire^ forsook the study of letten ; and 
determining to seek no other knowledge than that which I could 
diaeover within myself, or in tiie great hook of the world, I spent the 
remainder of my youth in tisnreUing ; in seeing conrts and armies ; in 
the society of people of diltoent hnmonra and conditions ; in gatherug 

* Ifoigstwhoit WMsaidafhlu: “Ila]dnsqoe persoune I’espiitqne tout 
le monde a." 

* " Discoon de la M4Uu)de poor Uen oondnire sa Baison et chetchar la 
'Vfeite dans les Sciences. 
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varied experience ; in tmting rayaelf bjr the chances of fortune ; and 
in always trying to profit hy my reflections qn what happened. . . . 
And 1 always liad an intense desire to leam how to distingnisfa tmth, 
from falsehood, in order to bO clear about ay actions, and' to walk 
surefootedly in this life.” 

But “learn what is true, in order to do what is right," 
is the summing up of the whole duty of man, for all 
who are unable to satisfy their .mental hunger with the 
east wind of authority; and to those of us modems who 
iure m this position, it is one of Descartes' great claims to 
our reverence as a spiritual ancestor, that, at three-and- 
twenty, he saw clearly that this was his duly, and acted 
up to his conviction. At two-and-thirty, in fact, finding 
all other occupations incompatible with the search after 
the knowledge which leads to action, and being possessed 
of a modest competence, he withdrew into Holland; 
whore be spent nine years in learning and thinking, in 
such retirement that only one or two trusted fiiends 
knew of his whereabouts. 

In 1637 the firstfruits of these loi^ meditations were 
given to the world in the famous “ Discourse tpuching 
the Method of using Reason rightly and of seeking 
scientific Truth," which, at once an autobiography and a 
philosophy, clothes the deepest thought in language of 
exquisite harmony, simplicity, and eleamessb 

The central propositions of the whole “lifiseourae * are 
these. There is a path that leada to trutii so surely, that 
any one who will follow it mu)^ needs reach the goal, 
whether his capacity be great olr^flmalL And there is one 
guiding rule by which a man may always find this path, 
and keep him^f from straying when he has found it 
^is golden rule is— give unqualified assent to no pro- 
positions but those the truth of which is so clear and 
distinct that they cannot be doubted. 

The miunciation of this groat first commandment of 
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science consecrated Donbtk It removed Doubt from tlie 
seat of penance among the grievous sins to which it had 
long been condemned, and enthrbned it in that high place 
among the primary duties, which is assigned to it by the 
scientific conscience of these latter days. Descartes was 
the first among the modems to obey this commandment 
deliberately ; and, as a matter of religious duty, to strip 
off all his beliefs and reduce himself to a state of intel- 
lectual nakedness, until such time as he could satisfy 
himself which were fit to be worn. He thought a bare 
skin healthier than the most respectable and well-cut 
clothing of what might, possibly, to mere shoddy. 

When I say that Descartes consecrated doubt, you must 
remember that it was that sort of doubt which Goethe 
has called “ the active scepticism, whose whole aim is to 
conquer itself and not that other sort which is bora 
of flippancy and ignorance, and whose aim is only to 
perpetuate itself, as an excuse for idleness and indiffer* 
cncc. But it is impossible to define what is meant by 
scientific doubt better than in Descartes’ own words.- 
After describing the gradual progress of his negative 
criticism, he tel& us : — 

“For all that, I did not imitate the sceptics, who donht only for 
doD bung’s sake, and protend to be always undecided; on the contrary, 
ray whole intention was to arrive at certainty,, and to dig away the 
drift and the sand until 1 reached the rock or the clay beneath.'* 

And further, since no man of common sense, when 
he pulls down his house for tho purpose of rebuilding it, 
fails to provide himself with some shelter while tho work 
is in progress ; so, before demolishing the spacious, if not 
commodious, mansion of his old beliefii, Descartes thought 
it wise to ^uip himself with what he calls " une morale 
par provision” by 'which he resolved to govern his 

t “Etna thatige ^epris ist die. welcbe nnablMsi(^ bemiiht ist sieh islbst 
an nberwinden, nnd dniaii geregute Krfiihraira an ewer Art ron l^ingtet 
ZaTeriassigkeit an getangen.’’— .MoariiiMn wnd 7** Abtfaeilnag. 

T 2 




324 ^B||r Simrotrs, |ziv. 

practical life until such lime w he ahould be Better 
instructed. The laws of this ** providmial self-govern- 
ment” are embodied in four maxima of which one binds 
our philosopher to submit himself to the laws and religion 
in which he was brought up; another, to act, on all those 
occasions which call l>r action, pronmtly and according 
to the best of his judgment^ and to abide, without 
repining, by the result: a third rule It to seek happiness 
in limiting his desires, rather than in attempting to satis^ 
them ; while the last is to make the scai^ after truth 
the business of .his life. 

Thus prepared to go on living while he doubted, 
Descartes proceeded to face his doubts like a man. One 
thing was clear to him, he would not lie to himself — 
wouU, under no penalties, say, " 1 am sure ” of that of 
which he was not sure ; but would go on digging and 
delving until he came to the solid adamant ; or, at worst, 
made sure there was no adamant. As the record of his 
progress tells us, he was obliged to confess that life is full 
of delusions ; that authority may err ; that testimony 
may be false or mistaken ; that rciison lands us in end- 
less fallacies ; that memory is often as little trustworthy 
as hope ; that the evidence of the very senses may be 
misuiidiwstood ; that dreams are reid as long as they last, 
and that what we call reality may be a loim and restless 
dream. Nay, it is conceivable that iki^^werfid and 
malicious being may find his pleasure iu demdingus, and 
in making lie believe tbe thu)|; vdiich is not, every moment 
of our live& What, thou, is certain? What even, if 
such a being existe, is beyond the reach of his powers of 
delusion ? Why, the fact that the thought, tbe present 
consciousness, exists. Our thou^ts may be delusive, 
but they cannot be fictitious. As thoughts, th^ are 
real and existent, and the deyerest deceiver cannot 
make them otherwise. 
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Thus, thought is existence^ More than that, so fur as 
we are concerned, existence is thought, all our coticep* 
tions of existence being some kind or other of thought. 
Do not for a moment suppose that these are mere 
paradoxes or subtleties. A little reflection upon the 
commonest facts proves them to be irrefragable truths. 
For example, I take up a marble, and 1 find it to bo 
a red, round, har^ single body. We call the redness, 
the roundness, the hardness, and the singleness, quali- 
ties ” of the marble ; and it sounds, at first, the height of 
absurdity to say that all these qualities are modes of our 
own consciousness, which cannot even bo conceived to 
exist in the marble. But consider the redness, to b^n 
with. How does the sensation of redness arise ? The 
waves of a certain very attenuated matter, the particles 
of which are vibrating with vast rapidity, but with very 
different velociti^, strike upon the marble, and those 
which vibrate with one particular velocity arc thrown off 
from its surface in all dircctiona The optical apparatus 
of the eye gathers some of these together, and gives them 
such a course that they impinge upon the surface of the 
retina, which is a singularly delicate apparatus, connected 
with the termination of the fibres of the optic nerve. 
The impulses of the attenuated matter, or ether, affect 
this apparatus* and the fibres of the optic nerve in a 
certain way ; and die change in the fibres of the optic 
nerve produces yet other changes in the brain; and 
these, in some fashion unknown to us, give rise to the 
feeling, or consciousness, of redness. If the marble 
could remain unchanged, and either the rate of vibration 
of the ether, or the nature of the retina, could be altered, 
the marble would seem not red, but some other colour. 
Th^ are many people who are what are called colour- 
blind, being unable to distinguish one colour from 
anotiher. Such an one mi^t deckie our marble to bo 
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green ; and he wonld be quite as right in saying that it 
is green, as we are in dedaring it to be red. But then, 
as the marble cannot, in itself, be both green and .red, at 
the same time, this shows that the quality “redness” 
must bo in our consciousness and not in the marble. 

In like manner, it is easy to see that the roundness and 
the hardness are forms of our consciousness, belonging 
to the ^ups which we call sensations of sight and 
touch. If the surface of the cornea were cylindrical, we 
should have a very different notion of a round body 
from that which we possess now ; and if the strength of 
the fabric, and the force of the muscles, of the body were 
increased a hundredfold, our marble would seem to be as 
soft as a pellet of bread crumba 

Not only is it obvious that all these qualities are in us, 
but, if you will make the attempt, you will find it quite 
impossible to conceive of “blueness,” “roundness,” and 
“hardness” as existing without reference to some such 
consciousness as our own. It may seem strange to say 
that even the “ singleness ” of the marble is relative to us ; 
but extrepicly simple experiments will show that such is 
veritably the case, and that our two most trustworthpr 
senses may be m^e to contradict one another on this 
very point Hold the marble between the finger and 
thumb, and look at it in the ordinary way. Sight and 
touch agree that it is single. Now squint, and sight 
tells you that there are two marbles, wlme touch asserts 
that there is only one. Next, return the eyes to their 
natural position, and, having crossed the forefinger and 
the middle finger, put the marble between their tipa 
Then touch will declare that there are two marbles, while 
sight says that there is only one ; and touch claims our 
bwef, when we attend to it, just«a6 imperativdy as 
sight does. 

But it may be said, the marble takes up a- certain 
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space which could not be occupied, at the same time, by 
anything else. In other wordSi the marble has the 
primary quality of matter, extemiion. Surely this quality 
must be in the thing, and not in our mind* I But the 
reply must still be ; whatever may, or may not, exist in the 
thing, all that we can know of these qualities is a state of 
consciousness. What we call extension is a consciousness 
of a relation between two, or more, aficctions of the 
sense of sight, or of touch. And it is wholly incon- 
ceivable that what we call extension should exist indc 
pendently of such consciousness as our own. Whether, 
notwithstanding this inconceivability, it does so exist, or 
not, is a point on which 1 offer no opinion. 

Thus, whatever our marble may be in itself, all that 
we can know of it is under the shape of a bundle of our 
own consciousnessea 

Nor is our knowledge of anything we know or feel 
more, or less, than a knowledge of states of consciousness. 
And our whole life is made up of such states. Some of 
these states we refer to a cause we call “ self ; ” others to 
a cause or causes which may be comprehended under 
the title of ** not-self.” But neither of the existence oi‘ 
‘self," nor of that of “not-self,” have we, or can^ we by 
any possibility have, any such unquestionable and im- 
mediate certainty as we have of the spates of conscious- 
ness which we consider to be their effects. They are not 
immediately observed facts, but results of the application 
of - the law of causation to those facts. Strictly speaking, 
the existence of a “ self” and of a “ not-self " are hypo- 
theses by which we account for the facts of consciousness. 
Thejr stand upon the same footing as the belief in the 
general trustworthiness of memory, and in the ^neral 
constancy of the* m^der of nature — as hypouieti^l 
assumptions which citoot be proved, or ^own with 
that mghest degree of certainty which is given by im- 
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mediate consciousness; but which, nevertheless, atfS of 
the highest practical value, inasmuch as the conclu- 
sions logically drawn from them axe always veiMed 
by experience. 

This, in my judgment, is the ultimate issue of Descartes’ 
.argument ; but it is proper for me to point out that we 
have left Descartes nimself some way behind us. He 
stopped at the fanuHXs formula, '* I think, therefore I am.” 
But a little consideration will, show this formula to be 
full of snares and verbal entanglements. In the first 
place, the “therefore” has no business there. The “I 
urn” is assumed in the “ 1 think,” which is simply another 
way of saying “I am thinking.” And, in the second 
place, ” I think ” is not one simple proposition, but three 
distinct assertions rolled into one. The firiM) of these is, 
“ something called I exists the second is, “ something 
called thought exists;” and the third is, ** thought is 
the result of the action of the I.” • 

Now, it will be obvious to you, that the only one of 
these three propositions which can stand the Cartesian 
test of efttainty is the second. It c.annot be doubted, 
for the vl^ doubt is an existent thought. But the first 
and tliird, whether true or not, may be doubted, and 
have been doubted. For the assertor 'may be asked. 
How do you know that thought is not self-ei^istent ; or 
that a given thought is not the effect of its antecedent 
thought, or of some external power 1 And a diversity of 
other questions, much more easily put than answered. 
Descartes, determined as he was to strip off all the gar- 
ments which the intellect weaves for itself, forgot tibia 
gossamer shirt of the “self;” to the great detriment, 
and indeed ruin, of his toilet when hs began to clothe 
himself again. 

But it IS beside my purpose to dwell upon the minor 
peculiaritiM c£ the Ckuiesian philosophy. AU 1 wish to 
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put dearly before your minds thus far, is that Deseiulns, 
having commenced by declaring dp^lLtoJie-n 4u4gr, 
fotind certainty in conscionansas jalone ; and that the 
necessary outcome of his views is what may properly be 
termed Idealism; namely, the doctrine that, whatever 
the universe may be, all we can know of it is the picture 
presented to us by consciousness, ^fhis picture may be 
a true likeness— though bow this can be is inconceiv- 
able ; or it may have no more resemblance to its cause 
than one of Bach’s fugues has to the person who is 
playing it ; or than a piece of poetry has to the mouth 
and lips of a reciter. It is enough mr all the practical 
purposes of human existence if we find that our trust in 
the representations of consciousne.ss is verified by results ; 
and thaf^ by their help, we are enabled **to walk sure- 
footedly in this life.” 

Thus the method, or path which leads to truth, indi- 
cated by Dcscarte^ takes ns. straight to the Critical 
Idealism of his great successor Kant. It is that Idealism 
which declares the ultimate fact of all knowledge to be a 
consciousn(>ss, or, in other words, a mental phminIpcnoD ; 
and therefode affirms the highest of all certaiimes, and 
indeed the only absolute certainty, to be the existence of 
.mind. But it is also that Idealism which refuses to 
make any jisaertions, either positive or negative, as to 
what lies beyond consciousness. It accuses the subtle^ 
Berkeley of stepping beyond the limits of knowledge 
(When he declared that a substance of matter does not 
; exist ; and of illogicality, for not seeing that the ar- 
guments which' he supposed demolished the existence 
of matter were equally destructive to the existence 
of sonL And it refuses to listen to the jaigon of 
more recent days abofett the ** Absolute,” and all the 
other hypostalEized adjectives, Ibe initial lettera of 
tbo names of which are generally printed in capital 
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letters ; just as you give a Grenadier a bearskin cap, to 
make him look more formidable than he is by nature. 

I repeat, the path indicated and followed by Descartes 
which we have hitherto been treading, leads through 
doubt to that critical Idealism which lies at the heart 
of modern metaphysical thought. But the '* Discourse” 
shows us another, and apparently very different, path, 
which leads, quite as definitely, to that corrclaticHi of all 
thi^ phenomena of the universe with matter and motion, 
which lies at the heart of modem physical thought^ and 
which most people call Materialism. 

The early part of the seventeenth century, when Des- 
cartes reached manhood, is one of the great epochs of the 
intellectual life of mankind. At that time, physical 
science suddenly strode into the arena of public and 
familiar thought, and openly challenged, not only Philo- 
sophy and the Chmrc^ but that common ignorance 
‘ which passes by the name of Common Sense. The asser- 
tion of the motion of the earth was a defiance to all 
three, and Physical Science threw down her glove by the 
hand of Galileo. 

It is not pleasant to think of the immediate result of 
the combat ; to see tho champion of science, old, worn, 
and on his knees before the Cardinal Inquisitor, signing 
his name to what he knew to be a lie. And, no doubt, 
the Cardinals rubbed their hands as they thought how 
well they had silenced and discredited their adversary. 
But two hundred years have passed, and however feeble 
or faulty her soldiers, Physical Science sits crowned and 
enthroned as one of the legitimate rulers of the i^orld 
of thought. Charity children would be ashamed not to 
know that the earth moves ; while the Schoolmen ate 
forgotten ; and the Cardinals — ^well, the Cardinals are at 
. the CElcumenical Council, still at their old business of 
^ trying to stop the movement of the world. 
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“Discourse,” and erroneously describing the motion of 
the blood, not to the Mhtraction of the walls of the 
heart, but to the heat which he supposes to be generated 
there, he adds - 

** This motion, 'which I have jast explained, is ae much the neeeeaai; 
result of tlie struoture of the parts which one can eee ia the heart» sad 
of the heat which one may feel there with one's fingers^ and of the 
nature of the blood, which may be expeiimentally aemtained ; as is 
that of a clock of the forcei the situation^ and the figure^ of its weight 
and of its wheels. ** 

But if this apparently vital operation were explicable 
as a simple mechanism, might not other vital operations 
be reducible to the same category? Descartes replies 
without hesitation in the afErmative. 

*‘Tho animal spirits," says he, “resemble a very subtle fluid, ora 
veiy pure and vivid flame, and are continually generated in the heart, 
and ascend to ttio brain as to a sort of reservoir. Hence they pass 
into the nerves and are distributed to the muscles, causing contraction, 
or relaxation, according to their quantity." 

Thus, according to Descartes, the animal body is an 
automaton, which is competent to perform all the animal 
functions in exactly the same way as a clock or any other 
piece of mechanism. As he puts the case himself 

“ In proportion as these spirits [the animal spirits] enter the cavities 
of the brain, they pass thence into the pores of its substance, and from 
these pores into the nerves ; where, according as they enter, or even 
only tend to enter, more or less, into one thaii into another, they have 
the power of altering the figure of the musi^ into which the nerves 
are inserted, and by this means of causing ull . the limbs to move. 
Thus, as you may have seen in the grottoes and the fountains in loynl 
gardens, the force with which the water issues from its reservoir is 
sufficient to move various miM^hines^ and even to make them play 
instruments, or pronounce words according to the different disposition 
^ of the pipes which'lead the water. 

in truth, the nerves of the machine whidi I amdcaerilnng may 
very well be compared to the pipes of tibese waterworks ; its muscles 
and its tendons to the other various engines and springs which seem to 
move them ; its animal spirits to the water wMck impels them, of 
which the heart is the fountain ; while the eavitiea of the brain are 
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the central office. Moreover^ 1 leq>imiioli^;a|ld other such actionc mb ate 
natural and usual in the body^ and depend on the course of the ^ 

spirits, are like the movements of a tibok, oj^ of a mill, which may be 
kept up by the ordinary flow ci the. water. 

^*Tlie external objects which, by their mere presence, act upon the 
organa of the senses; and which^ by this means, determine the cor- 
poral machine to move in many different ways, according as the puts 
of the brain ajre arranged, are liko the strangers who, antoring into 
some of tte grot^s of these waterworks, unconsciously cause the 
movements which take place in their presence. For they cannot enter 
without treading upon certain planks so arranged that, for example^ if 
they approach a bathing Diana, they cause her to hide among the 
•reeds ,* and if they attempt to follow her, they see approaching a 
Neptune, who threatens them with bis trident ; or if they try some 
other way, they cause some monster who vomits water into their 
faces, to dart out ; or like contrivances, according to the fancy of the 
engineers who have made them. And lastly, when the rationai aoui is 
lodged in this machine, it will have its principal seat in ihe brain, and 
will take the place of the engineer, who ought to be in that part of 
the works with which all the pipe^ are connected, when ho wishes to 
increase, or to slacken, or in some way to alter, their moveiueuts.*' ^ 

And again still more strongly : — 

** All the functions which I have attributed to this machine fthc 
body), as the digestion of food, the pulsation of the hmrt ana of 
the arteries ; the nutrition and the growth of the limbs ; re8)>iration, 
wakefulness, and sleep ; the reception of light, sounds, odours, flavours, 
beat, and such like qualities, in the organs of tho external senses ; the 
impression of the ideas of these in the organ of common sense and in 
the imagination ; the retention, or the impression, of these ideas on the 
memory ; the internal movements of tho appetitcis and tho passions ; 
and lastly, the external movements of all the limbs, wliich follow so 
aptly, as well the action of the objects which are presented to the 
senses, as the impressions which meet in the memory, that they 
imitate as nearly os possible those of a real man 1 desire, I say, 
that you should consider that these functions in the machine naturally 
proceed from the mere arrangement of its oigaxis, neither more nor 
less than do the movememts of a clock, or other automaton, from that 


^ "TrsiU de rflomme* (Cousin’s Edition), p. 347. 

* Pescartes pietsnds that he does not apply his views to the human body, 
but mdy to an Imagmary machine whieb, ir k could be oonstructed, would do 
all that the human body does ; throwing a sop to Cerberus unworthily ; and 
oaeksslyi because Cerberus was by no means stnpid enougli to swallow it 
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n|’ iu W(M»»hts and it? wIk-oIs ; so that, so far as those are concerned, it 
in no iiecesHary to any other ve^otativts or sensitive soul, nor 

liny otlior ])rinci|»le of motion, or of life, than the hlood ami tho^pirits 
a<;itateilby tlio lire- which hums continually in the heart, and which 
ia no wise essontially diifereiit from all the iircs which exist in iuani> 
mate bodies.” ^ 

Tlio spirit of these passages is exactly tliat of the 
.most advanced physiology of the present day; all that 
...is ii(u;(\saary to make them coincide with our prt'sent 
"physiology in fonn, is to represent the d(!taUs of the 
working of llie animal macthinery in modern language, 
and by the aid of modern conceptions. 

Most undoubtedly, the digestion of food in the human 
body is a purely chemical process ; and the passage of 
the nutritive, parts of that food into the hlood, a physical 
operation. Beyond all question, the circulation of the 
blooil is simply a mattc'r of mechanism, and results from 
the structure and arrangement of the parts of the heart 
and vessels, from the contractility of those organs, and 
from the regulation of that contractility by an automa- 
tically acting nervous apparatus. The progress of phy- 
siology has further shown, that the contractility of the 
muscles atid the irritability of the nerves are purely the 
results (^f the molecular mechanism of those organs ; and 
that the regular movements of the respiratory, ali- 
mentary, ami other internal organs are governed and 
guided, as mechanically, by their apT'iopriate nervous 
(centres. The even rhythm of the brcai king of every one 
of us depends u]a«>n the structural integrity of a particular 
region of the medulla obhougata, as much as the ticking 
of a clock depends upon the integrity of the escapement. 
You may take away the hands of a clock and break up its 
striking machinerj*, but it will still tick ; and a man may 
Imj unable to ft'cl, speak, or move, and yet he will breathe. 

Again, in entire accordance with Descartes’ affirmation, 
^ Traits de FHomme,’* p. 4 £ 7 . 
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it is cortiun tliat the modes of motion which constitute 
the physical hasis of light, soxind, and bout, art'? tnms- 
muted into ailecti.nis of nervous matter by tho sensory 
organs. Those attoctions are, so to sjieak, . a kind of 
physical ideas, which are retained in the central organs, 
constituting what might he calh,‘«l physical niomoiy, and 
may be combined in a manner which answers to jissocia- 
lion and imagination, or may give rise' to muKcuhir 
contractions, in those “reflex acti«>ns” whii'h arc the 
racehanical rcpres»-nlativ<’8 of volitions. 

Consider what happens when a blow is aimed at the 
cyc.^ Instantly, and without our knowledge or will, and 
even against the will, the eyelids chtso. What is it that 
happens ? A jneture, of the rajhdiy advancing fist is 
made iijvm tho retina at the hack of the eye. 'J'ho retina 
change.s this pi< ture, into an alha-tion of a mimher of the 
fil.m;s of the optic nerve ; the fibres of the optic nerve 
alli'ct certain parts of the brain ; the brain, in conscijnenee, 
affects those particular fibres of the scn’cnth nerve which 
go to the orbicular muscle of the cyidids ; t lie change iu 
these nerve-fibres cau.ses the muscular fibre.s to change 
their dimensions, so as to bee,onie- shorter and broader ; 
end the result is the closing of the slit Ijctween tho two 
lids, round which these filircs arc disposed. Ilm-c is a 
jiure mechanism, giving rise to a purposive, action, and 
.strictly comparable to that by which Dcscai tes .su])po.se-s 
his w'atcrwork Diana to he moved, lint we may go 
further, and inquire whether our volition, in what we term 
voluntary action, ever plays any other i>art than that of 
Descartes’ engineer, sitting in his office, and turning this 
tap or the other, as he wishes to set one or another 
machine in motion, but exercising no direct influence 
upon the movements of iJie whole. 

Our voluntary acts consist of two parts : firstly, we 

^ Compare “Trait* des Paasiona,” Art XIII. and XVI. 
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flesirc to perform a certain action ; and, secondly, we some- 
liow set a-"oing a machinery which does wliat we desire. 
Jlut so liule do we directly influence that ma<-hinery, 
that iiino-teiiths of u.s do not even know* its cxi.stcnce, 
h 5 uj>[i()se. ('lie wills to raise one's arm and whirl it round. 
Nothing i.s eaiiier. But the majority of us do not know 
that 11CIVC.S and musclc.s are concerncil in this process ; 
and the bc.st anatoniLst among us would be amazingly 
perplexed, if he were called upon to direct the succession, 
and the relative strength, of the multitudinous nerve- 
changc.s, which are the actual causes of this very simple 
operation. 

So again in speaking. ITow many of us know' that the 
voice is produced in the hiiynx, and modified by the 
mouth ? How many among these instructed jtersons 
undciwtand how the voice is produced and modified? 
And what living man, if ho had unlimited control over all 
the nerves supplying the mouth and larynx of another 
person, could make liim pronounce a sentence ? Yet, if 
one has anything to say, what is easier than to say it ? 
We desire the utterance of certain Avords : avc touch the 
spring of the word-raaehinc, and they are siioken.. Just 
as Ik-.seartes’ engineer, when he wanted a particular hy- 
draulic machine to play, had only to turn a tap, and what 
he w ished was done. It is liecauso tlie Innly is a ma- 
chine that education i.s possible. Edueation is the forma- 
tion of habits, a superinducing of an .“■’’lificial organization 
upon the natural organization of the body ; so that acts, 
which at lirst required a conscious effort, eventually 
bcearao unconscious and mechanical. If the act which 
primarily requires a distinct consciousness and volition 
of its details, always needed the same effort, education 
would be an iinpossi)»ility. 

Acconling to Descartes, then, all the functions which 
arc common to man and animals are peifomcd by' the 
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body as a more mcdianism, and he looks upon conscious- 
ness as the peculiar distinction of the “ chose pensante,'^ 
of the “ rational soul,” which in man (and in man 
only, in Descartes’ o[>inion) is sujwradded to the body. 
This rational soul ho conceived to be lodged in thoA 
pineal gland, as in a sort of central office ; and, here, by 
the intermediation of tlic, animal spirits, it became aware 
of wliat "was going on in the laxly, or influenced the 
operations of the l)o<ly. Modern physiologi.sta do not 
ascribe so exalted a fun<'tion to the little pineal gland, but, 
in a vague sort <if way, they adopt Descartes’ ])riuciple, ' 
and suppose that the soul is lodged in the (tortical part 
of the brain — at h'ast this is commonly regarded as the 
seat and instnuni'iit of consciousness. 

Descartes bius clearly stated what he conceived to bo 
the diScrence betw<.!e,n spirit and matter. Matter is sub- 
stance which has extension, but docs not think ; spirit is 
sub8tanc.c which thinks, but has no extension. It is very 
hard to form a definite notion of w'hat this phraseology 
means, when it is taken in connexion with the location 
of the soul in the pineal gland ; and 1 can only represent 
it to myself as signifying that the soul is a mathematical 
point, having place out not extension, within the limits 
of the pineal gland. Not only has it place, but it must 
exert force ; for, according to the h)q)otlicsi.s, it is com- 
petent, when it wills, to change the course of the animal 
spirits, which con.sist of matter in motion. Thus the 
soul becomes a centre of force. But, at the same time, 
the distinction between spirit and matter vanishes ; inas- 
much as matter, according to a tenable hypothesis, may 
be nothing but a multitude of centres of force. The 
case is w'orse if we adopt the modem vague notion that 
consciousness is seated in the grey matter of the cere- 
brum, generally ; for, as the grey matter has extension, 
that which is lodged in it must also have extension. 

z 
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And thus we are led, in another way, to lose spirit 
in matter. 

In truth, Descartes' physiology, like the modem physi- 
ology of wliich it anticipates the spirit, leads straight to 
Materialism, so far as that title is rightly applicable to the 
doctrine that we have no knowledge of any thinking sub- 
stance, apart from extended substance ; and that thought 
is as much a function of matter as motion is. Thus we 
arrive at the singular result that, of the two paths opened 
up to us in the “ Discourse upon Method," the one 
leads, by way of Berkeley and Hume, to Kant and 
Idealism ; while the other leads, by way of De La 
Mettrio and Priestley, to modern physiology and Mate- 
rialism.* Our stem divides into two main branches, 
which grow in opposite ways, and bear flowers which 
look ns diflerent as they can well be. But each branch 
is sound and healthy, and has as much life and vigour 
ns the other. 

If a botanist found this state of things in a new plant, 
I imagine that he might be inclined to think that his tree 
\A'as monoocions — that the flowers Averc of diflerent sexes, 
and that, so far from setting up a barrier between the 
two branches of the tree, the only hope of fertility lay in 
bringing them together. I may be taking too much of a 
natuKilist’s A'iew of the case, but I must confess that this 
is exactly my notion of what is to be done with meta- 
physics and physica Their difil-rences are comple- 
mentary, not until gonistic ; and thought will never be 
completely fruitful until the one unites with the other. 

' Bouillicr, into whose o:<ccel1ent ** History of the Carteeian Philosophy ” 
I had not lookeil when this p}issAge was written, says, very justly, that Descaviee 
** a merits le titre de p<^ro de la physique, aussi bien que cefui de pire de la 
met'iphysique modeme ** (t. i. ^ 197). See also Kuno Fischer^a " Ueachichte 
der ueiieii Philosonhie,'’ Bd. L ; and the very remarkable work of Lan^ 

descUichte des Materialisniaa." — A good tranalatioD of tlie latter would M 
a great senrioe to philosopiiy in EnglaM 
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Let me try to explain what I mean. I hold, with thc^ 
Materialist, that the human body, like all living hodies,.4 
is a machine, all the operations of which will, sooner or> 
later, be explained on physical principles. 1 believe that 
we shall, sooner or later, arrive at a mechanical equivalent 
of consciousness, just as we have arrived at a mechanical 
equivalent of heat If a pound weight falling through a 
distance of a foot i^vcs rise to a definite amount of heat, 
which may properly be said to be its equivalent ; the same 
{Kkund weight falling through a foot on a man’s hand gives 
rise to a definite amount of feeling, which might with equal 
propriety be said to be its equivalent in consciousnesa^ 
And 08 we already know that there is a ccrtiiin parity 
between the intensity of a ])ain and the strength of one's 
desire to get rid of that pain ; and secondly, that there 
is a certitin correspondence between the intensity of the 
heat, or mechanical violence, which gives rise to the pain, 
and the pain itself ; the possibility of the establishment 
of a correlation between mechanical force and volition 
becomes apparent. And the same conclusion is sug- 
gested by the fact that, within certain limits, the inten- 
sity of the mechanical force wc exert is proportioned to 
the intensity of our desire to exert it. 

Thus I am prepared to go with the Materialists wher- 
ever the true pursuit of the mth of Descartes may lead 
them ; and I am glad, on all occasions, to declare my 
belief that their fearless development of the materialistic 
aspect of these matters has had an immense, and a most 
beneficial, influence upon physiology and psychology. 
Nay more, when they go farther than 1 think they are 
entitled to do— when they introduce Calvinism into 

^ For an tbe qnaUfications 'which need to be made bore, I refer the rpiider 
to the thorough discussion of tbe nature of the relation between nerve-acliot 
and oonsciousneaa in Mr. Herbert Kpence^a ** Principles of Psychology^* 
p. 115 a ssf. 
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flcicnce and declare that man is nothin*; but a machine, 
I do not see any particular harm in their doctrines, so 
long as th('y admit that which is a matter of experi- 
mental fact — namely, that it is a machine caimble of 
adjusting itself within certain limits. 

I f)rotest that if some great Power would agree to 
make me always think what is true and do what is right, 
on condition of Ijeing turned into a sort of clock and 
woun*l up every morning before I got out of bed, I 
should instantly close with the offer. The only freedom 
I care about is the freedom to do right ; the freedom to 
do wrong I am ready to part with on the cheapest terms 
to any one who will take it of mo. Pait when the Ma- 
terialists .stray beyond the borders of their path and 
begin to talk about there being nothing else in the 
univenso but Matter and Force and Necessary Laws, 
.^^and all the rest of their “grenadiers,” I decline to 
/' follow them. I go back to the point from which we 
started, and to the other path of Descartes. I remind 
you that we have already seen clearly and distinctly, 
and in a manner which admits of no doubt, that all onr 
knowledge is a knowledge of states of consciousness. 
“ Matter ” and “ Force ” are, so fur as wc can know, mere 
names for certain forms of consciousness. “ Necessary ” 
means tliat of which we cannot conceive the contrary. 
“ Law” means a rule which wc have always found to hold 
good, aiul which we expect always s\ ill hold good. Thus 
is an indisputable truth that w'hat wc call the material 
world is only known to us under the forms of the ideal 
World ; and, as Descartes tolls us, our knowledge of the. 
soul is moife intimate and certain than our knowledge of 
the body. If I say that impenetrability is a property of 
matter, all that I can really mean is that the conscious- 
ness 1 call extension, and the consciousness 1 call resist- 
ance, constantly accompany one another. Why and 
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how they arc thus related is a mystety. And if I say 
that thought is a property of matter, aU that I can mean 
is that, actually or possibly, the consciousness of exten- 
sion and that of resistance accompany all other sorts of 
consciousness. But, as in the former c:isc, why they are 
thus associated is an insoluble mystt'ry. 

From all this it follows that what I may term legiti- 
mate matcnalism, that is, the extension of the conceptions 
and of the methods of physical science to the highest as 
well as the lowest jdiaenomeua of vitality, is neither more 
nor less than a sort of shorthand Idealism ; and Des- 
airtcs’ two paths meet at the summit of the mountain, 
though they set out on opposite sides of it 

The reconciliation of physics and metaphysics lies in 
the acknowledgment of faults upon both sides; in the 
oouh'ssion by physics that all the phsenomcna of nature 
arc, in their ultimate analysis, known to us only fts facts 
of consciousness ; in the admission by metaphysics, that 
the facts of consciousness are, practically, interprctablo 
only by the methods and the formulae of physics : and, 
finally, in the observance by both metaj)hy8i«Mil and 
physical tliiukcra of Descartes’ maxim — assent to no 
proposition the matter of which is not so clear and 
distinct that it cannot be doubted. 

When you did roe the honour to ask me to deliver this 
address, 1 confess 1 was perplexed what topic to select. 
For you are emphatically and distinctly a Christian 
body ; while science and philosophy, within the range 
of W’hich lie all the topics on which 1 could venture 
to speak, arc neither Christian, nor Unchristian, but are 
Extrachiistian, and have a world of their own, which, to 
use language which will be very familiar to your ears just 
now, is not only “unfsectarian,” but is altogether “secular.” 
The arguments which 1 have put before you to-night, fur 
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example, are not inconsistent^ so &r as I know, with any 
form of theology. 

After much consideration, I thought that I might be 
most useful to you, if I attempted to give you some vision 
of this Extracbristian world, as it appears to a person who 
lives a good deal in it ; and if I tried to show you by 
what methods the dwellers therein try to distinguish 
truth from falsehood, in regard to some of the deepest 
ami most diiHcult problems that beset humanity, “in 
order to be clear aoout their actions, and to walk sure- 
footedly in this life,” as Descartes says. 

It struck me that if the execution of my project came 
anywhere near the conception of it, you would become 
aware that the philosophers and tlic men of science arc 
not exactly what they are sometimes represented to you 
to be ; and that their methods and pat^ do not lean so 
perpendicularly downwards as you are occasionally told 
they do. And I must admit, also, that a particular and 
personal motive weighed with me, — ^namely, the desire to 
show that a certain discourse, which brought a ^at 
storm about my head some time ago, contained nothing 
but the ultimate development of the views of the father 
of modem philosophy. I do not ‘know if I have been 
quite wise in allowing this last motive to weigh with me. 
They say that the most dangerous thing one can do in a 
thunderstorm is to shelter oneself under a great tree, and 
the history of Descartes’ life shows how narrowly he 
escaped being riven by the lightnings, which w^cre more 
dcstractivc in his time than in ours. 

^ Descartes lived and died a good Catholic, and prided 
himself upon having demonstrated the existence of God 
•and of the soul of man. As a reward for his exertions^ 
his old friends the Jesuits put his works upon the 
“ Index," and called him an Atheist ; while the Pro- 
testant divines of Holland declared him to be both a 
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Jesuit and an Atheist Hu books narrowly escaped 
being burned by the hangman ; the &te of Vanini was 
dangled before nis eyes ; and the misfortunes of Galileo 
so alarmed him, that he well-nigh renounced the pur- 
suits by which ^e world has so greatly benefited, and 
was driven into subterfuges and evasions which wore not 
worthy of him, 

“Very cowardly,” you may say; and so it was. 
But you must make allowance for the fact that, in the 
seventeenth century, not only did heresy mean possible 
burning, or imprisonment, but the very suspicion of it 
destroyed a man’s peace, and rendered the calm pursuit 
of truth difficult or impossible. I fancy that Descartes 
was a man to care more about being worried and dis- 
turbed, tliim about being burned outright ; and, like 
many other men, sacrificed for the mtke of peaeti and 
quietness, what he would have stubbornly maintained 
against downright violence. 

However thi.s may be, let those who are sure they w’ould 
have done better throw stones at him. I have no feelings 
but those of gratitude and reverence for the man who did 
what he did, when he did ; and a sort of shame that any 
one should repine against taking a fair share of such 
treatment as the world thought good enough for him. 

Finally, it occurs to me that, such being my feeling 
about the matter, it may be useful to all of us if I 
ask you, “What is yours? Do you think that the 
Christianity of the seventeenth century looks nobler and 
more attractive for such treatment of such a man ?" You 
will hardly reply that it does. But if it does not, may it 
not be well if all of you do what lies within your power 
to prevent the Chnstiani^ of the nineteenth century 
from repeating the scandal ? 

There are one or two living men, who, a couple of 
centuries hence, wiU bo remembered as Descartes is now. 
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because they have produced great thoughts which will 
live and grow as long as mankind lasts. 

If the twenty-first century studies their histojy, it will 
find that the Christianity of the middle of the nineteenth 
century recognised them only as objects of vilification. 
It is for you and such as you, Christian young men, to 
say whether this shall be as true of the Christianity of 
the future as it is of that of the present. I appeal to you 
to say “ No,” in your own interest, and in that of the 
Christianity you profess. 

In the interest of Science, no appeal is needful; as 
Dante sings of Fortune — 

** Qaest’ i colei, ch'b tanto posta in emeo 
Pur da color, che lo dovriau dar lodo 
Dandole biaamo a torto o luala voce. 

Ma ella s' ^ beats, e ci6 non ode ; 

Con r altro prime creature lieta 
Volvo sua spera, e beats si godo : 

80, whatever evil voices may rage. Science, secure among 
the powers that are eternal, will do her work and be 
blessed. 


' “And this Is she who’s put ontiross so much, 

Even by them who ought to give her praise. 

Giving her wrongly ill repute and blame. 

But she is blessed, and she hears not tlus : 

She, with the other primal creatures, glad 
Kevolves her sphere, and blessed jj>yB herself.’’ 

Infem^t vii. 90 — ^85 (W. K. Kossetti's Translation^ 
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SECTION I. 

HISTORY, BIOGRAPHY, and TRAVELS. 

Baker (Sir Samuel W.).~tiie NILETKIIILTAUIKS fjE 
i\ UVJj.SIXIA, and llic Sword Hunttfrs of the Hatiiran Aral/s. 
By Sir Sami'1!L AV. Baker, M.A., F,1<.G.S. With Maps mi l 
Illiislrat:oiii 7 . I'ourth and Cheaper Edition. Crown 8vo. Of, 

Sir Si/titif/ Baker /tere describes tweh^e moftths' exploration^ during 
7ohich he examined the rivers that are tributary to the Nile fivm Abyssinia ^ 
including the Aihara^ Settite^ Boyan, Salaam^ Attgrab^ Bahad, JJindet, 
and the Blue Nile, The interest attached to these portions of Africa differs 
entirely from that of the White Nile re^piota^ as the whole of Upper Jigy/t 
and Abyssinia is capable 0 / derr/opment^ and is inhabited by races havinj^ 
some degree *of ck'ihtustion; whtte Central Africa is pooled by a race /y 
savages^ whose future is mot e problanatical, 

THE ALBERT N’VANZA Great Bwin of the Nile, and Explo- 
ration of the Nile .Sources. New and Cheaper Edition, with 
Portraits, Maps, and Illustrations. Two vols. crown 8vo. 16/. 

Bruce soon the source of the Blue Nile; Speke and Grant toon the 
Pretoria source of the great White Nile; and I have been permilied to 
A. «. A 
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Baker (Sir Samuel W.) (fmtinmili— 

in fvmpUting the Nile Swrets by the (iiscuz'try oj the great 
reservoir of the equatorial waters^ the Albei t N'^yanux^ from whieh the 
river issues as the entire IVhite NileJ** — PREFACE. 

NKW AND CHEAP EDITION OF THE ALBERT N’YANZA. 
I vol. crown 8vo. With Maps and lUustrations. 7/. 6^. 

Barker (Lady).— station life in new Zealand. 

By Lady Barker. Second and Cheaper ICdiiioii. Glol>e 8vo. 

3r. 6y. 

“ These letters are the exact arcaunt tf a lady's experience of the brighter 
and less practical side of colonization. They record the expeditions^ ad- 
Tvntures, a fid emergencies diicrsifying the daily life 0 / the u*ife tf a A^eio 
Zealand sheep farmer ; and^ as each ‘ioas Toritten while the nozrlty and 
exf itement oJ the scenes it describes 7oere fresh «/<>// heft they may succeai 
in gntng hese in England an adequate impression of the delight ami fret • 
dom oj an extstence so far remot^ed from our envn highly •wrought eh’dita- 
tiom" — rRKIACE. 

** lEe have nex et read a more tndhful or a pleasanter little botdf 

AriiENiEDNf. 

Baxter (R. Dudley, M.A.). — the taxation of the 

UNITED KINGDOM, By R, Dudley Baxter, M.A. 8vo. 
cloth, 4J, 6 a\ 

The E'trsl J\irt' of this originally read before the Statistieai 

Society of /.ondon, dckils xoith the Amount oJ Taxation ; the Second Part^ 
ivhich nc^v conshtntes the main portion of the xoork^ is almost entirely new, 
and embraces the impof'tant questions of Resting^ of th^* retoRve Taxation 
oJ Land, Personalty^ and Indust and of the ctirett rfiect of Taxes upon 
Prices, The author trusts that the body of facts here collect^ may be of 
permanent X'ahte ns a record of the fast progress and present condition of 
the ppnUticn tf the Enited Kin^dom^ indtpendenfiy of the transitory 
circumstances of its present Taxa::on, 

NATIONAL INCOME. With Coloured Diagrams. 8 to. 3/. 6d. 

Part \,^Class^atiof9 tf the Pop$tlationt Upper ^ Middle^ and Labour 
Classes. II. — fneome cf the United 
A painstaking and certainly most interesting inquiry P — Pall Mall 
Gazette. 
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Bernard — koVU LECrUkF.SON SUBJECTS CONNKCTEl> 
WITH DirLOMACV. By Mou.ntagok Berkakd, M.A., 
Cliichdc rrofc^M>r of International J-aw and J!)iploniacyc Oxfdril, 
Svo. 9/. 

Ftun (I) TAe i\uf^fYST i*/ WtsipAxtiia ; ( 2 ')SyfUNi.^ 

0/ /V//V V ; (3) /)///!’■ Pxtst and J\tSicm ; (4) T 7 te Ohli^tions o* 
Trcatifs, 

Blake — THE LIFE OK WH.MAM BLAKE, THE ARTIST. 
J’lV Ai-KJCANntR GiLrirRfST. With numerous IDusirntions from 
l^lake's desij;iis, and Fac-similes of his sliidicK of tlio *' Ih^ok of 
Job.” Medium 8 VO. hjilf morocco, i8j. 

These t*obi HITS cxntiain a Li/e 0/ />/ahe : SeJeebons /ri*m hu 
sNi hixiing /W*n.\ ; Leitcr^ : tI nn€*/tt/ei/ Ca/a/aj^we f\f Ph fttm and Jiraix 
//>/, 7vt/h Vicastanai foites, *>/ P/ahe i urines and IVnftn^i^s. T/nrc 
are appended Pptg^rayrd Desists fyPhrle: <i) 'The AWh xp txreftty* 
enie phetodithe^raphs from the origtnah : ( 2 ) Son^i of Junocmee and 
Pxpef'ience^ sixteen if the ori^nat Plates. 

Blanford (W. T.). — oeolooy and zoolo(;v f)F 

ABYSSINIA. By W. T. Blanford, Svo. 2ts. 

Th/.* Zi'orh eontntns an account of the Geohft'tfal and Xcolof^ieal 
Oinerz-ation^ made hy the Author in Ahysstnta, v heu acrontpanytn^ the 
Pritiih Army on //t mat eh id A faf^da la and back in 1868, and during a 
short /ourney in JVorthem Abyssinia, after the departure of the troops. 
Part), Personal iVarrafii'e; ParPJI, Geology; Part IIP, Zoology’. 
With Coloured Jllustrat ions and Geologieal Afap. 

Bright (John, M.P.) SPEECHES ON QUE.STIONS OF 

PUBLIC POLICY, By the KigUt Htm, John Brioiit, M. V. 
Edited by Professor Thorolh Kogkrs. Two vols. 8vo. 251. 
Second Edition, with l^ortrait 

/ hazY divided the Speeches contained in these z'olumes into group.’. 
The materials for selection are so abundant^ that J have been constrained 
to omit many a speech which is wrthy of careful perusal. / Irn i 
sMturally gwess promt nett ce to those subjects with which Air. P right ha* 
hem especially identifed, as, for example, India, America, JrAand, an i 
Parliamentary Peforsn. Pul -nearly every topic of great public interest on 
which Mr, Bright has spoken is represenkd in these volumes P 

Editor's PRF.rACF. 
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Bright (John, M.P.) (eonHnuidS'^ 

AUTHOR'S POPULAR EDITION. Extra leap. 8vo. doth. Second 
' Edition. 3r. 6i/. 

Bryce.— THE HOLY ROMAN EMPIRE. By James Bevck, 
B.C.L.y Regius Professor of Civil Law, Oxford, New and Re- 
vised Edition. Crown 8vo. 7r. (x/. 

CliATTERTON : A Biographical Study. By Daniel Wilson, 
LL.D., Professor of History and English Literature in University 
College, Toronto. Crown 8vo. 6r. 6(/. 

Thf Authur hfre regards Chaitertun as a /W/, mi as a rnety " reseHer 
a»d dejacer oj stolen literary treasures'^ Reuiatoed in this lights he has 
fuHud much in the old materials eapahle oJ being turned to neto account ; 
and to these materials research in various directions has cftabled him to 
make some additions. 

Clay.— THE PRISON CHAPLAIN. A Memoir of the Rev. JOHN 
Clay, B.D., late Chaplain of the Preston Gaol. With Selections 
from his Reports and Correspoiidence» and a Sketch of Prison 
Discipline in England. ' By his Soni the Rev. W. L. Clay, M. A. 
8vo. 15^. 

“ Feso books have appeared of late years better entUled to an attenth'i 
perusal, , , , Jt prescfits a complete fwrrative of all that has beesi done and 
iUiemptid by various philanthropists for iheamdioration of the condition and 
the improTwtent op the morals of the criminal classes in the British 
dominions ,'* — LoNt^oN Review. 

Cobden.— SPEECHES on questions of public 

POLICY. By Richard Cobden. Edited by the Right Hon. 
John Bright, M. P., and Professor Rogers. Two *.ols. Svo. With 
Portrait. (Uniform with Bright’s Speeches.) 

The Speeches co 9 ttaifted in these two volumes huue hetfi selected and 
ctiitcd at the instance of the Cobden Club. They form an importani pari 
if that collective contribution to tolitical science which has conferred on 
their author so z^tst a rtputalwn. 

Cooper. — ATHEN.E CANTABRIGIENSES. By Charles 
Henry Cooper, F.S.A., and Thompson Cooper, F.S.A. 
Vol. T. 8 vck, 1500—85, i8r. ; Vol. II., 1586—1609, i8f, 
TJUselabonUetoork^ which isdednaUd by permission io Zord Muauheyt 
sontains lives of the eminent mess sent forth fy Casnbridge^ after the 
fashion 0/ Anthony h in his famous ** Athena Ojwiiensesf* 
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Cox (Q. V., M.A.) RECOLLECTIONS OF OXFORD, 

By G. V. Cox, New College, Late Esquire Bedel and 

Coroner in the University of OxfArd. Smnd Ediikn^ Crown 8vo. 
lor. 

An farrago of anecdotf^ and will pioasanify recoil in many 

o coUn/ty farso/Mjsy ike memory of youthful days ,** — TfMES. 

“Daily News.”— the war correspondence ok 

THE DA/LY JYEPYS, 1870. Edited, with Notes and Com- 
ments, forming a Continuous Narrative of the War between 
Germany and France. With Maps. 7 'hird Edition^ revised, 
Crown 8vo. 7/. 6 d, 

7 'his voittme brings brfore the public hi a convenient and portable form 
the record of the momentous clients xvhick haze marked the lurt six woftths 
if 1870. 

7 'he sficial zalue of liters frotn camfs and battlefields eonsis/s in the 
vividness with whieh they rtproditee the life and spirit of the scenes and 
transactions in the midst of which they are xoritten. In the letters which 
have appeared in the Daily News sinee the Ehtneo^ Prussian tVar^ the 
public has recognised this yualtiy as present in an eminent degree. 

The book begins with a chronology of the war from July sfli^ xohen the 
Fremh government called out the army tesert^s^ to December ; the 
detailes ^ the campaign are illustrated by four maps representing — 1. The 
battles of Weissenbur^ and IVbrth, 3. The battles cj Saaebrucken ana 
Speiecheren, 3. 77 te battle-field before Sedan, 4. A plan of Metz and its 
vianity, 

THE WAR CORRESPONDENCE OF THE DAILY NEWS 
continued to the Peace. Edited, with Notes and Comments. 
Second Edition, Crown 8vo. with Map, 7/. fsd. 

Dicey (Edward). — ^TH£ morning land. By Edward 

Dicey. Two vola. crown 8vo. 16/. 

^*An invitation to be present at the opening of the Sun Canal was the 
immcfliaie castbe 0/ my jonmey, Sut I made it my object also to see ess 
much ef the Morning Zand^ of whose marvels the caned across the 
Isthmus is only the least and tatest^ as time and opportunity would permit. 
The result observations was xammutdeaUd to the Joumat I then 

represented^ in a series of tetUrs^ whieh I now gitv to the public in a 
eoilectedformf * — ^Extinct from Adthor’s Puface. 
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Dilke.— GREATER BRITAIN. A Recon! of Travel in Ensjbdit 
speakiug Countries during 1866-7. (America, Auatralia, India.) 
By Sir CiiAai^RS WentwArtii Dixjce, M.P. Fifth and Cheap 
Kcliiion. Crown Svo. 6/. 

“ M*\ Dilke has v/rititfi a kook v^hUh is frobahly as xvfHwrth readings 
n, Ntiv book of the same aitns and eharaeiet that ever was writfuH, Its 
fUf’n/s are that if is Tvritten in a lively and agreeable styles that it implies 
•( greixt deal of physical plucky (hat no page of it fails to sh*nv an acute and 
highly intelligent obserz^er, that it stimulates (he imagination as soell as the 
fuJgment of the reader^ and that it is on perhaps the most interesting 
mb/ci t that can attract an /inglishman loho cares about his country 

Sati/rdav ReviVsw. 

Diirer (Albrecht).— HISTORY OF THE LIFE OF AL- 
BRECHT DURER, of Niirnberg. Wiih a Translation of liis 
Letters and Journal, and some account of liis works. By Mrs. 
CtiAKtJcs Heatux. Royal Svo. bevelled board.s, extra gill. 3IA (sd. 

This work cofti^ns about Thirty Illustrations^ ten of which an produc* 
(has by the Autotype (carbon) process^ and arc prmted in permanent tints 
\v Cundall and Plefuingt under licettse from the Autotype Com^ 

/.united; the rest are Photographs a$td iroodcu/s. 

1:aRLV EGYPTIAN HISTORY FOR THE YOUNG. See 
“ fuvRNiLF. Section.^’ 

Elliott. — LIFE (^F HENRY VENN ELIJOTT, of Brighton. 
By JvisiAH Bateman, M.A., Author of “ I.ife of Daniel Wilson, 
Bishop of Calcutta,” &c. With Portrait, engraved by Jeens ; 
and nn Ap]x»ndix containing a short sketch of the life^ of the Rev. 
Julius Elliott (wha^l|iet with accidental d&th while ascending the 
Schreckhom in JnVr 1^869. ) Crown S^-o. Sr. 6 d, Second Edition, 
with Appendix. 

wry charming piece oj religums biography; no one can read it 
without both pleasure and British Qu arterlx Review. 

EUROPEAN HISTORY, nanmted in a Series of Historical 
Selections from €be best Authorities. Edited and aimnged by 
E. M. Sewell and C. M. Yonob. First Series, crown Svo. 6r. ; 
Second Series loSS^taaS, crown Svow 
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YHtm yunng ekiUirtm kmft tfturtS At MMim ^ Mstary /r^m aMdtf- 
mmtt and eatnAisms, and U Ammmw dttimR* tt gHn • 
view rf iAe suiyect^ in atrler ia render U rentfy uv^ki and interesting^ a 
dkjienifyaften arises as ta tkethakepf looks. 7k» eonrses art ofen^ eitker 
to take a general and consequently dry Aistory of fktts^ sack as UnsselVs 
Modem Europe^ or to choose some work treating of a pariktiiar period or 
su^tt ^h as the works of Macasdqy and ftxmde. The former emrse 
usually rtfiders history uniniere^ing ; ike tatter is unsadsfactory^ hecame 
it is not sujficiently comprehensive, Tb remedy this dijjlicutty^ sdeedonSf 
rontinuons and chronological^ have in the present zolnme &een taken from 
the larger works of Freeman^ Milman^ Falgy^aue^ and others^ sohkh mnv 
serrc as distinct landmarks of historical reading. ** We know of scatxdy 
anything^* says the Gmrdias^ of this volume^ ** which is so likdy to raise 
to a higher level the average standard of En^ish edncatson," 

Fairfax.-— A life of the «reat i.ord Fairfax, 

Cominandcr-fn*Chic£ of the Army of ihe Porliamenl of England. 
By Clkmrni's K. Markham, F.S.A. WKh rortraiU, Maps^ 
Plans, and Illustrations. I>emy 8vo. i6r. 

At* fn/l Life of the great Fa rlia men/a fy Commander has appeared ; 
and it is here sought to produce one-^basal upon careful research in con- 
temporary records and upon family and other documents, 

** f/ighiy useful to the careful student of the ftisiory of the Ciidl War, 

. . l^ohahly as a military chronicle Afr, Markham^ s book is one 
of the most full and accurate that possess about the Civil War.**--^ 
Fortnightly Review. 

Forbes. — life of professor edward forbes, 

F.R.S. ByGEORCE Wilson% M.D., F.R.S.E., and Archibald 
Geikie, K.R.S. Svo, with Poitrait, 147.'* 

" From the first page to ihe last the book claims cartful readings as being 
a full but not overcrowded rehearsal ef a most irndruedve Hft^ and the true 
picture of a mind that was rare in strength stud ^iK(y.*’^EXAMiNER. 

Freeman.— HISTORY of federal government. 

from the Foundation of the Achoian Lei^pie to the Disniption of 
the United States. By EbWARD A. FSEKuAH. M.A. VA L 
General Introduction. HfeSoty of the Greek Federations. Svo. 
SI/. 

** The task Mr, ^>mnemhmetssdertidlm is ame of great magnitude tmd 
in^partanee, ft is aim a iash qf em ahmet emlMy nend charaeitr, Na 
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other -work proJesHng to ghe the hisUty of a polUieai prineipU oea^rs io 
exeept the slight contributions to the history of representative govern 
meftt that is contained in a course of Af. Guieot^s teetures .... The 
history of the devdopmetii of a pnneipie is at ieast as important as (he 
histtiry of a tiynasfy^ or of a racef* — Saturday Review, 

OLD ENGLISH HISTORY. By Edward A. Freeman, M.A., 
late Fellow of Trinity College, OxTofd. With Fwe Coloured Maps, 
Second Edition extra, Fcap. 8vo,, half-bontid. 6 s. 

** Its object is to show that clear^ accurate^ assd seientife views of history^ 
or indeed of any subject^ may be easily given to children from the very 
first , . . I have^ I hofe^ shotott that it is peifeeRy easy to teach chlldrcet^ from 
the very firsts to distinguish true history alike from legend and from wilful 
irtvefilion^ and also to understand the nature of historical authorities^ and 
to weigh one statement against another, , I have throughout striven to 

connect the history oj England with the getteral history of civilieed Europe^ 
and / have especially tried to make ike book serve as an incmth>e to a more 
accurate study of historical geography f — PREFACE, 

IIISTUUY or THE CATHEDRAL CHURCH OF WELLS, 
AS illustrating the History of the Cathedral Churches of the Old 
Friundatton, By Edwaru A, Freeman, D.C.L., formerly Fellow 
of Trinity College, Oxford. Crown 8vo. 6 tl, 

*• I have here tried to treat the history of the Church of Wetts as a con^ 
tnhjitioH to the general history of the Church and Alngdom of Engiand^ 
and specialty to the history of Catheds-ai Churches of the Otd Foundatton, 

. . . / %i*ish to point out the general principles of the original founders as 
the nuHtd to which the Otd Foundations should be brought baek^ and the 
Nctv Foundations rrformed after their pattern !* — Preface, 

French (George Russell). — SH akspe arean A 

GENEALOGICA.* 8va cloth extra, 15/. Uniform with the 
** Cambridlge Shakespeare. ” 

Fari L^Ideniificttiion of i^fedramatia peraontc in the historical plays^ 
from Rtstgyohn io Ring Henry VJIL /, Notn on Characters in Macbeth 
and Hamkis JRprsons and Ftaces bdonging to Warwickshire attuaed to, 
Frri IL-^Tke Shtd^mre and Arden famities and their connexhm^ with 
Tables if deseetti. The pretetU is ike JIrst aUempi io gkm a detailed df 
scripdoH^ m eontecu t he order ^ ^ each ^ ike dramatis peraonie in Shesk* 
epearis immortal ehsankihhisiormf and some 0/ the charaeiers have been^ 
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a is Amin idesUifisdforikifirsi Umt A thssis furf^shsdvshkk, 

fiAkfWtd up Vffih crdinary diiigtuce^ uutp snaMt «$ 9 ^ wiiA a ias/s fir 
iht pursuit^ to trass a distinguished Shakspenrsent wetfAp to Ais ihuai 
reprsssntatws in the present day. 

Galil«0.~THE PRIVATE LIFE OF GALILEO. Compiled 
principally from his Correspondence and that of his eldest 
daughter, Sister Maria Celeste, Nun in the Franciscan Convent of 
S. Matthew in ArcetrL With Portrait Crown 8vo. yx. 6 d. 

It has Seen the endem/our oj the sompiUr to plate htfire the reader a 
ptain^ ungarhled statement of facts ; atid as a means to this ettd^ to atiow 
Caii/co^ his fiietuts^ and his Judges to speak for ihemsetves as far as possiSie, 

Gladstone (Right Hon. W. E., M.P.). — juvkntus 

MUNDI. The Gods and Men of the Heroic Age. Crown 8vo. 
doth extra. With Map. lOx. 6 tt Second Edition. 

This neto soerk of Mr. Gladstone deals especially toUh the histone 
elemesU in Homer, expounding that elemtfti and furnishing by its aid a 
full aeeount of thedlosnerie men and the Homeric religion. It starts, after 
the istirodneiory chapter, with a discussion of the seiferal rates then existing 
in Heilas. including the injluence of the Phoenicians and Egyptians. It 
contains chapters on the Olympian system, with its several Cities ; on the 
Elsies and the Polity of the Heroic age; on the geography of Homer; on 
the characters of the Poems ; presenting, in fine, a view of primitive life 
atui primitive society as fiuesd in the poems of Honeer. To this AVto 
Edetioti various additions have been made. 

**GLOn£” ATLAS OF EUROPE. Uniform in size with Mac- 
millan’s Globe Series^ containing 45 Colonnsd Ma|xi, on .*1 uniform 
scale and projection ; with Plans of London "and Paris, and a 
copious Index. Strongly bound in half-morocco, with flexible 
back, 9x, * 

This Alias, includes all the countries tf Europe in a serkt of 48 Maps, 
drawn on the same scale, with an Alphahedcai Index to the sUuatiofs 
more than ten thousand placet, and the ndathn of tho various maps and 
countries to each other is ehjii^ in a general Key*map. AH the maps 
bang on a un firm eeaie facHUatet the comparison of extent and distance. 
emdeonanysaJuHimpresmenof Hu n^edkxmtsgniiude of different coutiirin. 
Theme tuffees to shomthof previmUl divisions, the raUways and main 
roads, the prinefil rhsers and mommtain ranges. This atlas.** wrUet the 
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British Qtiuteiix^ ^^wUl be an invaiuakU bo 9 n fir MescAae/t «r 

the irmdUi>^e pormemium.** 

Qodkin (Jame*) — TtiE land vtar in Ireland, a 

History for the Times. By Jam Kit Godkin, Author of ^^IreUuul 
and her Churches/' late Irish CorreKpoudcfit of the Times, Sm far. 
A History of the Irish iMHd Qftestim, 

Guizot. — (Author of "Jomn Haufax, Gantl£Man.**)'<-M. D£ 
BARANTE, a Memoir* Biographical and Autobiographical. By 
M. Guizot. Translated by the Author of ‘*JoUN Halifax* 
Gentleman.*' Crown 8vo. 6/. W. 

“ T^e hij^hsst purposes of both history and biography an ansvHred by a 
memoir so li/diJlte^ so faithful, and so pkUosophical,^^ 

Bkitesii Quarterly Review. 

Hole.— A GENEALOGICAL STEMMA OF THE KINGS OF 
ENGLAND AND FRANCE. By tlic Rev. C. Hole* M.A.* 
Trinity College* Cambridge. On Sheet* ir. 

The diffiTent families are printed in distingnhhinf colours, thus fac Hi* 
tating reference, 

A BRIEF BIOGRAPHICAL DICTIONARY. Compiled and 
Arranged by the Rev. CfiARLis Hole* M.A. Second Edition. 
i8ino. neatly and strongly bound in cloth. 4/. 6(f. 

One of the most comprehensive and accurate Bhgraphkcd Dictionaries 
in the ivorld, containing more thast l8*000 persons of all countries, Toith 
dates of birth and death, ami tokaf they were distinguished for. Extreme 
care h*ts Aw# bestonvd on the verification of the dates ; and thus numerous 
errors, current in^ t*rez*iou 5 writs, Aatv been corrected. It^ jise adapts U 
for the desk, porttnanteau, or pockB, 

** An invaluable addition to our mamusts ep r^erei$ee, and, from its 
moderate price, cannot faii to become as Popular as it is "—-TIMES. 

HO«ier.<->TH£ seven weeks’ war ; Its Antecedents and 
iu Incidenti By IL M. HozUtk. With Map$ and Haas. Two 
nthn. Svo. aSr. 

TTUs work is based upon hdkn ^mfrmUd by pmsdssioH from ^Tho 
Times." EorBkemoRpmdUkujfioihbet^apwitmedeyeenUmste^ 
the meet iubemting hthidents^ m wear wddeh^ fir refidifyamddeeiAoe 
results, may eiaim mt almost unrioalied potiliom im history. 
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THE BRITISH EXPEDIITOK TO ASlfSSttNi4. . Obmpiled from 
Airthoatic Dociimetit$. By Hozibk, Ute 

Aswstaut MilitAiy Secretaiy to Lord Napier Svo. gs* 

Several <ttc&unts af the BHHsh ExfeelU^ have hemiMUskai . .... 
They hat*e, hifttvzvr, heea wHim by these who hatv not halt aeeess to those 
authentic documents^ which cannot be cottected directty after the termination 

of a cantfaign The endeavour of the author oj this sketch has been to 

f resent to readers a snccinet and impartial account of an mtnfrise which 

has rarely oeen ajuaUcd in the tmnah of — Pkkfack. 

* 

Irving — THE ANNALS OF OUR TIME. A IMumal of Evenw, 
Social and Political, which have lia^ipened in or had r»:iation to 
the Kingdom of Great Britain, from Uie Acce«»ioti of Queen 
Victoria to the Opening of (he present i^arliament. ily Joskpk 
Irving. Second Edition, continued to the present Lime. Svo. 
half-bound, i&r. [Immediately. 

“ We have before us a trusty and ready guide to the events of the past 
thirty years^ available equally for the statesman^ the poiitieian^ the public 
xoriier^ and the general reader. If Mr. Irving's object has been to bring 
before the reader ali the most noteworthy oceurrenees which have happened 
Since the beginning of Her Majesty s reign^ he may justly claim the credit 
of having done so most bri^y^ succinctly^ and simply^ and in such a 
manner, too, as to furnish him with the dehiils necessary in each case to 
comprehend the event of svhich he is in search in an intdligent manner. 
Reflection will serve to show the great value oj such a work as this to the 
journalist and statesman, and indeed to every one who^ feels an interest in 
the progress of the age; and we may add that Us valsw is considerably 
increased by the addition of that most important of all appendices, af$ 
accurate astd instructive index. — Tikes. 

Kingsley (Canon).— ON the akcien regime m it 

existed on the Continent lieforc the FftKNCii Rsvoi.vtion. 
Three Lectures delivered at the Rdyal Institution. By the Rev. 
C. Kingsley, M.A., focmeriy ProfisMor ol Modem History 
in the Univent^ of Cambridge. C^oilirh Bvo. 6s. 

These three ketmts daeuss arcipis^ (f) Cask„ (J) Ceutraiiwlion, (3) 
The Explosive Fbrm by whkk was mperinduced^ The 

Rfqpace deals at some lenqftk wM wtsdn peUBcal questions of ike present 




12 


GENERAL CATALOGUE. 


THE ROMAN AND THE TEUTON. A Series of Lectures 
dciivere<t before the Uuivenltsr of Cambridge. By Rev. C. 
Kingsi^ey, M.A. 8vo« 12x. 

Contents \^Inaugural Lettun; Tht Fcnti CkUdtm; 77u Dying 
Empire: The If nman Deluge ; The Gothic Civilher; DietAehls End; The 
Nemesh of the Goths ; Pisulus Diaconus ; The Clergy and the Heathen ; 
Thehfonha Cetfiliter ; The Lombard Lame ; The Popes and the Lombards ; 
The Strategy of Providence. 

Kingsley (Henry, P.R.G.S.). — STALES OF OLD 
TRAVEL. Rc-narratcd by Henry Kingsley, F.R.G.S. With 
Eight Illustrations by HUARP. Third Edltioo. Crown 8vo. 6r. 
Contents: — hfarcoPolo; The Shipwreck of Pdsart ; The fVonderful 
Adventures of Atulreiv BatUl; The IVanderings of a Capuchin; Peter 
Carder; The Preservation of the ** Terra Nova ;** Spitsbergen; JfErsste- 
nomillds Acclimatisation Adventure; The 'Ctd^ave Trade; Miles Philips ; 
The Sufferings of Robert Everard ; John Fox; Alvaro Nunes; TheFonn* 
dation of an Emhire. 

Latham BI^CK and white; a JonnuacfaThreeMontW 

Tour in the United States. By Henry Latham, M. A., Barrister- 
at-Law. 8vo. lor. 6</. 

•* The spirit in which Mr, Latham has wrilleti about our brethren in 
America is commendable in high ATHENiEUM. 

Law. — THE ALPS OF HANNIBAL. By Wiluam John Law, 
M.A., formerly Student of Christ Church, Oaford. Two vols. 
Svo. 2lr. 

No one can read the work and not acquire a conviction thai^ in 
addition to a ihorongh grasp of a particuiar its writer has at 

command a targe store of reading and thossght upon mgny cognate points 
of ancient history and geography ^ — Qi^arxeely Review. 

Liverpool.— -THE UFE AMD ADMINISTRATION OF 
ROBERT BANKS, SECOND EARL OF UVERPOOL, K.G. 
CoDipil.d Aom'Origjiiuil Family Dooamentf by Chamiks Dpks 
V oNOBr Regbtt Profeswc of Htotory mad EiqdUb L4tetAtaie in 
Queen’. CoUege, Belfint ; uid Aathor of "The Hfatoiy of the 
British Na^,” "The History of France nnder the Bonibom^" etc. 
Thrae veil, tro, 42 *. 
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Sime thi tinu of Lord Burldgk no ono, on^ tko oeeond Tiii^ owr 
mjoyod so long a tmuro rf power; wUk ike sasne exertion, no one ever 
held office at so erUUat a time . « . • Lord Uvnpoot is the very last 
mmisier who has heen ahie/nlly to tarry out kis own poUtieal vinos ; who 
has keen so strostg that in matters o/gmeral polity the Q^iesition eonld 
extort no eoneessions fsvm him wkiek were not sanrtionod fy kis own 
deliherate judgmetsL The presestt work is fsmnded almost essHrdy on the 
cotrrespondestte left hehind him by Lord Liverpool end now in the possession 
of Colonel afid Lady Catherine IlareosirL 

Full of information and instmetiosil*^FoKrmGmi.)t RsvtKW. 

Macmillan (Rev. Hugh). — holidays on high 

LANDS ; or« Hunhles and Incidents in search of Alpine Plants. 
By the Kev. Huoii Macmii.lam^ Author of Teachings in 

Nature,* etc. Crown 8vo. cloth. &s. 

Botanical knowledge is bUnded with a love of nature^ a pious en* 
ihusiasm, and a rich felicity of diction not to be met with in any works 
of kindred character, if we except those ef IBtgh Hiller ft — Daily 
TSLEGRA ril. 

FOOT-NOTES FROM THE PAGE OF NATURE. , With 
numerous Illustrations. Fcap. 8vo. $/. 

“ Those who haste derived pleasure and profit from the study of flowers 
and ferns-^subjects, it is pleasing to find, now everywhere popular — by 
descending loiver into the arcana of the vegetable kingdom, will find a still 
more interesting and delightful fidd of research in theob/ects brought under 
review in the following pages ft — Fur ACK. ^ * 

BIBLE TEACHINGS IN NATURE. Fifth Edilkm. Fcap. 
8yo. 6 s, 

Martin (Frederick).-.TH£ STATESMAN'S YEAE-BOOK : 
A Statistical and Historical Acoemnt of the States of the Civilized 
World. Manuid Ibr Politicians and Marchants for the year 1871. 
By Frederick MAnriir. Eighth AnuMoi Publication, Crown 
8va IOC. 64 ^ 

The new issue has been enHrdy re^wUim, revised, and corrected, on the 
basis ^ojffieiai reports rocehod diroti from the heads of the leading Govern^ 
mrs^ of the Wokd, in reffiy to ieUers sent to tkm bytke EdBor, 
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Martin (Frederick). —(€ontinued)r^ 

^ Rtwybodywho kfumtkiswork isawarethat U isa hook ikut is indis- 
pensabli to wrtitrs^ finandtrs^ polUiciam^ stoiosmen^ And dtl roko are 
directly or indirectly interested in the poiiiieai^ social^ indmtrial^ com* 
menial^ and financial coftdition cf tkeir fidlovhcreatures at home and 
abroad. Mr. Martin deserves ^oarm commundaHon for the care he takes 
in making ' The StatesmaeCs Year Booh* eomftete and correct.*^ 

Standard. 

llANDBOOK OF CONTEMPORARY BIOGRAPHY. By 
Frederick Martin* Author of *‘Th€ StRteunan’s Year-Book.** 
Extra fcap. 8 v(k (n. 

This volume is an attempt to produce a book oj reference^ fya^tishing in 
a condensed form some biographical particulars oj notable living nuw. 
The leading ixiea hits been to give only facts^ and those in the briefest form^ 
and to exclude opinions. 


Martineau.—BioGRAPHiCAL sketches, 1852—1868, 

By Harriet Martineaii. Third and cheaper Edition, with 
New Preface. Crown 8vo. 6f, 

A Collection of Afemoirs under these several sections Royals (2) 
RaliticianSy (3) Professional (4) Bcientsfic^ (5) Social^ (6) Literary. These 
Memoirs appeared originally in the columns of ike ” Daily New#.** 


Milton. — ^F£ OF JOHN MILTON. Narroted in connexion 
with the Political, Ecclesiastical, and Liter.\ry History of liis 
Time. By David Masson, M. A., LL.D., PjtofesBor of Rhetoric 
at Kdinlmrgh. Vol. 1. with PorlraiJ^ Sro. iSr. Vol. II. in a 
few days.— Vol. HI. in the Prcaa 

ySr is intended to exhibit MiUon^s lyk’fn its eosmexions with all the more 
ssotable phenemena of the period ef British history in which it was cast — 
its state politics^ its eccteshsHcal vefriatioHs^ its BtertOssf^ and specsskdive 
ihmgfit. Commencing in i6q8 ^ the Life of Milton proeo^ through the 
tost sixteen years of the of yomes indndesthewMiof thenign 
of Charles /. assd the snbso/ssent years cf the Cosnsteossmesdtk send the 
Ihvteetorede^ and tken^ posing the Rettaraiiom^ extessds Usdf to l674t or 
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thmigh fourttm ytars ^ tke CAarUs //• Tke 

firH voiumtdMis wiih the lyk ^ as eximEng^ /rwm i6oS to 1640, 

wkkk wtis the feritNt if his edmaiitstt asidcj his mwer f^ems. 

Mitford (A. B),— tales of OLD JAPAN. By A, B. 
Mitford, Second Secretary to the British Le|;fttion in Japan; 
With upwards of 30 Tllustrations drawn and cut on Wood by 
Japanese Artists. Two vols. crown 8 v«}. 31/. 

7'his 7iv*rh is an attempt to da /os ^/s/ktnwkaf •Sis/, OiKis, /}r. Isggff, * 
and Af. StanisUts yutie9%^ hatY done for China, Under the influtHee of 
mi'^re eftiightefud ideas and of a liberal system of po!ic\\ ike old yafttuese 
rh'ifiiation ii fast disaffienrinj^. and wiii^ in a few yeat's^ he eomfileUly 
e,xtincL It ^*as iw/oritTn/, therefore^ to preserve as far as fossible trust- 
worthy reeosuh of a state of soeuty whieh although vcnerahfe fs'Om its asiti^ 
^uity, has for Em‘opeims the dawn of tuneity ; hence the senes of nasra- 
ttves and fegends translated hy Air. Alitford^ and in which the yapatme 
are very Jndiewndy left to tell their emm tale. The two 7*olMmf> compnse 
not only stones amt efisoiles illustratitY^ of Asiatic superstitions, hut a/u 
three sermons. The prefue, appendices, and notes e.yplain a number of 
local pccselms-iths ; the thtsiy-onewooilcHls are the genuine 7vork of a nathu 
artist, who, uncosuctously oj course, has adopted the process first introduced 
hy the early German masters. 


Morley (John).— EDMUND burke, a Historical study By 
John Morley, B.A. Oxon. Crown 8vo. ^fs, 6d, 

“ The style is terse and incisive, astd brilliant with epigram and point. 
It contains pithy aphoristic sentences which Purke himself would not havcf 


Mori&on.—THE LIFE AND TIMES OF SAINT BERNARD, 
Abbot of Churvaux. By Jambs Cottxr Morison, M. A, New 
Edition, revised. Crown 8vo. 7/. isd, 

** Oneaf the heti eonfrilmiiotu m our Uierature totmrds a vh>id, iniel- 
and worthy ksmdeige of Emtiefiean interests ar$d though and 
f t dings during the twdfih etfdury, A de^htfid and instructive volume, 
astdofte of the best frodauts of tko modem historic spirit** 

Pall Mall Gazbttb. 
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tiiscfunwi. Rut tAfji are nai tie best fiaheret: its emtamed pewen ^ 
reasoning^ its wide sweep ef obeervathn and re/UeHon^ Us denoted ethhai 
and social tone, stamp it as a work of high excdlenee, and os such we 
cordially recosnmend it to our readers f — SATURDAY REVIEW. 


Mullinger.— CAMBRIDGE CHARACTERISTICS IN THE 
SEVENTEENTH CENTURY. By J. B. Moiungb*, B.A. 
Crown 8vo. 4 s, 6.1, 

It is a very entertaining and readable book !' — Saturday Review. 

** The chapters on the Cartesian Philosophy and the Cambridge Platonists 
at e admirableP-^AniKiiMVM, 


Palgrav*.— HISTORY of normandy and of eng- 

LAND. Ry Sir Francis Palgravr, Deputy Keeper of Her 
Majesty’s Pulillc Records. Completing the Ilistory to the Death 
of William Rufus. Four vols. 8va £4 4 /. 

Volume L General Relations of Molieval Rurope-- The Ctu-lovingiun 
Empire ^The /Amish Expeditions in the Gauls --And the E^blhhment 
of Rollo, Volume If, The Three First Dukes oj AWnmndy ; Rollo, 
Cnillaume /ongue^EpA\ and Richard Sans^J)fur — The Carlofingian 
line supplanied by the Capets. Votume III, Richard Sans^IVur — 
Richard Le^iion — Richard 111, — Robert //» Dkihle--\Vdliam the Cost* 
i/ueror. Volume IV, iVdliam Rufus-- Accession of Henry Rcauclerc. 


Palgrave (W. G-)-— A narrative OF a year’s 

JOURNEY THROUGH CENTRAL AND EASTERN 
ARAlllA, 1862-3. By William Gifford Pa^xirave, late of 
the Eighth Regiment Bombay N. I- Fifth and dieaper Edition. 
With Maps Plans, and Portrait of Author, engraved on steel by 
jeens. Crown 8vo. 6r. 

" Ctntsidit'ing the extent ot our presdmts ignoramSy thioanmsni of his 
aeW^ments, and the mportaue^. o/ his eentributions to omr ksuwkt^ ms 
eaf^'^ Usj of him than was omt stud of a far groatar diseomrmr. 
Afh Pafgrave has indeed given a mew world to Essropd* 

, thu. Mall GAinT& 
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Plu*lrt)s (Henry).— AUSTRALIAN VIEWS OF ENGLAND. 

By Henry Parkes. Crown 8vo. cloth. Jx, &/. 

** like foUawing /etiers wer§ uriUm during n ranknct in England^ in 
ihe years i8Si and 1862, and were puhtisked in , ike ** Sydney Momini; 
Herald*^ an ike arrn»al af ike mauikly mails* On rf/ei^sai^ ikess 
UHers appear ia caniain views af Engiisk i^e and impressians ^ EngEsk 
natakiliiies whieh^ as ike vitias and impressions at an Plngiiskmam an kis 
return to kis naiszte country after an absence af hoeftty years^ may not he 
wdkaut istierest to ike Engiisk reader, Tke tariter kad appo^funMes 
mixing tuiik different etasses af the BriHsh peapte., and at hearing opinions, 
on passing events from opposite standpoints of ohsentakan,^* — Authok’i 
Preface. 


Prichard. — the administration of India. From 

1859 to 1868. The First Ten Yean of Administration imder the 
Crown. By Ii.TUDus Thomas Prichard, Barrister-at-Law. 
Two vols. Demy 8vo. With Map. 21/. 

In these votumes the author has aimed to supply a f nil ^ impartial^ tsnd 
independent account of British India between 1859 and 1868 is 

sn fnany res/Bgs the most important epoch in the history of that country 
which the pt&kt century has seest, 

Ralegh. — ^the life of sir Walter ralf.gii, based 

«pon Contemporary Documents, hy Edward Edwards. To- 
gether with Ralegh’s Letters, now first collected. With Portrait. 
Two vols. Bvo. 32J, 

•• Mr, Edtoards has certainly written the Life of Ralegh from fuller 
injormatiou than any previous biographer. He is intelligent^ industrious^ 
sympathetic : and the world has in his two volumes larger means afforded 
it of knowing Ralegh than it ever possessed before. The new letters and 
the nettfiy*edited old letters are in thesnseives a boon ,** — Pali. Mall 
Gazette. 

Robinson (Crabb). — diary, reminiscences, and 

CORRESPONDENCE OF HENRY CRABB ROBINSON. 
sSdected and Edited hy 0 r. Sadlee. With Porinit. Seecmd 
Edition. Three volt. 8 to. clodi. 36/. 

B 
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Mr. Crabb Robinson^ s Diary extends aver the greater fart ^Jkree^ 
quarters oj a century. It contains fersossat retmsUseences of soma of ike 
most disiin^shedi haracters of that period^ inclsuUng Goethe^ Wisiassd^ De 
Quincey^ bVbrdswortk (with whom Mr. Crabb RobinsoH wu on terms of 
great iftHmacy)^ Madame de Stael^ Lafayette^ Cfteridge^ Lamb^ MUman^ 
<Sr*r. ^c. ; and includes a vast variety of smhjects^ felUUal^ Rierary^ occlesi* 
astical^ anti miscdianeous. 


Rogers (James B. Thorold).— historical glean- 

INGS : A Series of Sketches. Mootaf^e, Walpole^ Adam Smitbt 
Cobbett. By Professor Rogbm. Crown 8vo. 4r. td. 

Ptofessor Rogerses object in the foUowing sketches is to present a set oj 
historical facts^ grouped round a principal figure. The essays are in the 
form of lectures. 

HISTORICAL GLEANINGS. Second Series. Crown 8vo. 6r. 

A companion volume to the First Series recently published* It cotHaisss 
papers on Jf'/hltf lMud% Wtlkes^ Horne Tookc. In these lectures the 
author has aimetl to state the social facts of the time m which the indwidual 
whose history is handled took fart in public busistess. 


Smith (Professor Ooldwin). — THREE ENGLISH 
STATESMEN : PYM, CROMWELL, PITT. A Cmime of 
I^ectares on the Political History of England. By GoLOWlN 
Smith, M.A. Extra fcap. 8vo. New and Cheaper J^ition. 5/. 

** A ivorh which neither historian nor fotitieian ean safely afford to 
Saturday Kkview. 

SYSTEMS OF LAND TENURE IN VARIOUS COUNTRIES, 
A Series of Essays published ‘nndi^ tbe sanction of the Cobdbw 
CuUB. Demy 8vo. Sccrml fidition. iRr. 

Ike sufyWts treated are:~-i. Tbnure of Land in Irdassd; 2. Lemsd 
Ltsws of England; 3. Tenure if Land in India; 4, Land System of 
Belgium and fioUand ; 5. Agrarian Ugjdathn fJkmssia the 

^''jffrosent Cenhsry; 6^ Land System ef Frame; 7. Rmsssm Agrariem 
L^laHon of 1861 ; 8. farm Lased and Land Laws of the United 
States., 
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TupItttS.— THE HISTORY OF TACITUS, trMMhted Into 
By A. J. CKmcH. If« A. muI W. J. Bkod&ibb» M. A* 
With m Map and Notau lO#. 6A 

Tkt mmsia^s kavE ouUawm r ^ i§ ^ktrt te tk$ originml at 

WOM ^mgki EmtisUmi wkk a frpp^ ^ Eni^h MAnft* ' At 

die same Hmt it kas hem Aeireihn Jb Mr /rw^ 

tkeamtkar. This fsseeh h ehmaeterieei fy ike m ^ m esMa^ 

mmiJaiikfiU fnutt/adem* *' 

THB AGRICOLA AND GERMANIA. Translated into Eaglbh by 
A. J. Church, M. A. and W« J. Brouribb, M. A* With Mapa 
and Notes. Extea leap. 8vo. 3/. Sd. 

Tke iranelatert kaae eerngki te fradmee such a aerdam as may saEtfy 
etkeiars wka demand a feUkfid rendering ef tke arigieeai^ and Snf/jUeh 
meaders wke are {ij^ended by tke batdmess and /rigidUy which cemmenty 
disjiguew eransiadens* ^ Tke treatises acre aecampasued by isstredaetiem^ 
netes^ mafy^ and a ckrenetegical mmtfuny. Tke Athensmm says ef 
dds work ikat it is ^ a Persian at anee readahte and exacts which may be 
femsed with fteasure by aii^ and cansutted with adpantage by the classkmi 
stndeniJ** 

Taylor (Rev. Isaac).— WORDS and places; or 

Etymt^ogical lUiiitimtions of History, Etymology, and Gsography. 
By the Rev. Isaac Taylor* Second Edition. Crown 8va 
i%s. 6d. 

**Afr, Taylor has yradneeda rmUfy nsfnibaekp and one which siasssU 
atone in onr iasignaie .^* — SATURDAY RbviBW. 

• 

Trendi (Archbishop).— otrsTAVUS ADOLPHUS : SoeUi 
JutpeOt ct the Thirty Yean’ War. By R. Chbnbvix Tbbxcr 
D.D., Archbiahop of Dahlin. Foq;*. Sve. 2 t. 6A 

** Cfatr ««f bifid in s^e, theu lettura vdU b* o tnasurt ta many t« 

anbM tk* mtjeet it a n^ S i Mr ."— D pbuw 'Evsnino Maiu 

Trench (Mrs. R.)«— ReaoaiM of the late M«a. RICHARD 
TRENCH. Beii« Saieottoni Iroaa her Joumala, Letten, and 
other P tyan. BHIad- hjr ABCHBimor Tbbhcil New and, 
ChcapOr lafw^ with Pbitrait, Sro. dr. 

B . 
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Contains noiicss and anstdotss UiustraHng the social Iffi of tJki ptriod 
•■’^■sxUnding oosr a ^narUr of a centwy (I79^lflt7). iSf imhsdts^^lAsa 
foems and other miscdlaneous pious bp Mrs^ TVemh. 

Trench (Capt. F., P.R.O.8 .) — ^the RUSSO-lMDIAN 

QUESTION, Historically, Strategically, and Politically am* 
sldered. By Capt« Tmench, F.R.G.S. With a Sketch sA Cartral 
Asiatic Politics and Map of Central Asia. Crown Svo. 7 /. di/. 

** The Russth Indian^ or Central Asian question has for severed oMous 
reasons been attraeiing much publie attention in Engtasid^ in Russia, and 
also on the Continent^ within the last year or two, • • . / have thonghl 
that thepresent volume, gMng a short sketch of ike history of this question 
from its earliest origin, and condensing much ef the most reeeni and into* 
reding information on the subject, and on Us coUateral phenes, might 
perhaps be acceptable to those who take an interest in iL** — AVTHoa's 
PREVACfi. 

Trevelyan (G.Om M.P.). — CAWNPORE. Hluatfated with 
Plan. By G. O. Trevelyan, M.P., Author of *^Tlie Cons- 
petition Wallah.** Second Edition. Crown Sro. 6s* 

** In this book we are not spared one fact of the sad dory ; but anr 
feelifsgs are not harrowed by the recital cf imaginary outrages* It is 
good for us at home that we have one who tdls his tale so well as does 
Mr. Treifclyan .** — Pall Mall Gazette. 

THE COMPETITION WALLAH. New Edition. Crown Svo. 6s. 

The earlier letters are especialty interesHssg for their racy eUscriptions 
of Emopatn life in India. .... Those that foUeno are of more seriosu 
import, seeking to tell tke truth abosd the Hindoo character and Enffidk 
influences, good and bad, upon it, cu well as to sagged sosne better course of 
trtainusd than that hitherto esdejptedl^^YJLJMXWMm , 

Vaughan (late Rev. Dr. Robert, of the British 
Quarterly),— MEMOIR or ROBERT A. VAUGHAN. 
Author of * lloun with the Mpi|^** B, Robert Vaugbak, 
D.D. Second Edition, revised and enlaiged. Eatra fcap. Svo. $s* 

R deotrves a pksee on tke saase shelf widk Sbankgfs A r sto l d f 

and CaHyle's *Siu&ngI Hr. Vaesghem has perjbrmed Ids paU0d bed 
not kd umpieasU^ task toiihesjtqstiiiie good laske esssd fisUssgf^^-^eynKXSJk^ 

FORMIST. 
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Wagner.—MEMoiR of the rev. oeorge wagner, 

M. A.f late locumbcnt of Sl Stephen's Chttieh. ISrighton. By the 
Rev< J* N. SiMPKiNSON, M«A« Third and Cheaper Edition, cor- 
rected and abrkifed. $/* 

A mon etHfying w km^ rardy md LlTXaARY 

CHVMCmtAN. 

Wallace.— THE Malay archipelago : the Land of the 

Orang Utan and the Bird of Paradise. A Narrative of Travel 
with Studies of Man and Nature. By Alpred Russel Waixacr. 
With Maps and lUiistrayons. Second Edition. Two vola Cfown 
Svo. a^e 

**A and deiibfraieiy tamfiasid narraUve^ . . • 

mtr nadtrf io da at we have dant^ read JUs boak TiSfKs« 

Ward (Proiieaaor).— the house of Austria in the 

THIRTY YEARS* WAR. Two Lcctum, with Note, and lllut- 
tmiooe. By Adolphus W. Wabd, M.A., PtofeMor of llMuiy 
in Oweos CoUccc^ Maadwiter. Extra fcap. 8vo. Zf. bit. 

•* Very e«m/«a anJ iMHrtietiV€.”—¥oKtmamw Revirw. 

Warrea<— an essay on creek federal coinage. 

By the Hoa. J. Leicester Warren, M. A. Svo. ax. bd. 

" Tkt pntMt €uay it *h attempt ta ilhutnUe Mr. Freematit Federnt 
Gavtmwumt by tvidmet deAicadJrom ike toina^e af ikeUmes and cautUriet 
Maxim btmMd 

Wedgwood— JOHN WESLEY AND THE EVANGELICAL 
REACTION of the Eighteenth Century. By Julia Wedcwoou. 
Crown 8vo. Sr. 6d, 

This bosh is am adompi is ddimegis the imfiusnct of a partkular man 
upon his Qgta 

Wilton.— A MEMOIR OP GEORGE WILSON. M. D.. 
F.R.Se£.^ Regies Pkofessor of Technology in the University of 
Edinbofi^ By hts SimE« New Edition. Crown 8va ht. 
^An oKfstisUsamd io st tk mg paritmi^ a rare and bsasd^ spirh .^ — 
G0AU>rANe 
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Wilson (Daniel, LL.D.).— PREHISTORIC ANNAES 
OF SCOTLAND. By Daniel Wilson, XJLD., Professor of 
Histoiy and English Liteimtnre in UniYaifey Cdkge^ Toronto. 
New Edition, with numerous lUnstratioiia. Tm Yok. demy 
8vo. 3 dr. 

This ilabor^ie and Uarmd wrk is dnddtd inia fimr Parts. Part /. 
dtals with The Primeval or Stone Period : Ahari^wd TVorer, S^pdskrsA 
Memarkds^ Dwdlings^ and Catacombs^ TemfUs^ tPsqfons, drV.' drv./ 
Ptrt The Bronse Period : Tie MdaUssr^ TfonsUianf Aimithn 
BranUf Ptrsonsd Omamants^ Pdigian^ Arts^ Damesik Habits^ with 
sthar tapks; Part IlL^ The Iron Period : ThalntrodmcHan oflran^ Tka 
Raman Invasion^ Sirangkaidst drv.y Part The Christian Period : 

Mutorkal Data^ the Narrids Law Rdiss^ Primiiwe and Mtdutaal 
Esclesudogy^ Escksiastual and MiscaUanaans AnRquUUs^ Tha work is 
Jumishidwitk an dabarata Indus. 


PREHISTORIC MAN. New Editfon, revised and partly re-written, 
with numerous lUustnitiimE One voL Sva 2 U. 

a 

niswarhf wl^h tarrUs amt tha frinc^ tka frocading am^ but wM 
a widtr scaft^ aims to ** viiw Man, as far as fassibta^ unaffaetad by than 
modifying infisumss which gccbmpany thadaadapmant of nations and tha 
maturity of a true historic fariod, in order thereby to ascortsUn tka somreos 
from whanca such devd^matU and maturity proceed!' It contaim^ for 
exampia^ chapters on tha Pdmeval TVasssUion ; Speech ; Metals; tha 
Mound*Bsiiiders ; /^imitime Architecture; the American 7)pe; tha Rad 
Blood of tha fVest, <Sr*r. ^c. 


CHATTERTON : A Biographical Study. By DaKibl Wilson, 
ULD., Prolessor of History and Em^fefe Literature in Univendtir 
College^ Toronto. Crown 8vo. 6 l 6d. 

The Author here regards Chatterton as a Poet, not as a ** mare resetter 
and dfoeer of stolen Bterary freo s s t resP Raokeoed in this i(ght^. ha has 
found much in tka old metierials cepaHa ef bamg tsensad to seam aecousets 
and to thasa materials research in varioess ekree do ts s has assaSM him to 
make some additiom. 
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Yonge (Charlotte M.) — a PARALLEL history of 

FRANC£ AND ENGLAND : conswting of Outlines and Pates. 

By Charlotte M. Yonge, Author of “The Heir of Redclyife,** 

** Cameos from English History,*’ &c. &c. Oblong 4 to. y. <S^. 

71l»r tabular history has been drawn up to suppty a want fUt by many 
toashers of somt moans o/ making their pnpits reatiao what events in the 
two countries were contemporary . A skeleton narrative hat keen constructed 
of the chief transactions in either country^ placing m column heitoom for 
what affected both atike^ by which means it is hoped that young people may 
be assisted in gr4sping the mutual relation of eventt. 
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POETRY AND BELLES LETTRES. 

AUingham LAURENCE BLOOMFIELD IN IRELAND; 

or, the New Landlord. By William Allingmam. New and 
Cheaper Issue, with a Preface. Fcap. Svo. doth, 4^. 6d, 

Jh the new Pyefaee^ the siaie of Iniand^ with sfecuU rtferenet to the 
Church meastire^ is discussal. 

It is vital toith the national character. • . . It hassomethmgof Popds 
point and Goldsmiths simplicity^ touched to a more modern issue.** 
ATHKNiVUM. 

Arnold (Matthew). — poems. By Matthbw aknolix 

Twovols. Extra fcap. 8vo. cloth. I M. Also sold squrately at S*. 
each. 

Volume I. contains Narrative and Elegiae Poems ; Volume II. Dra^ 
matic and Lyric Poems. The two volumes comprehend the First and 
Second Series of the Poems^ afid the New Poesns. 

y 

NEW POEMS. Extra fcap. Svo. ts. 6d. 

In this volume will he found** Empedocles on Etna ;** ** STfyfTts ** (written 
in commemoration oj t^ late Professor Clough) ; ** Epifegue to Lessings 
Laocoon;** ** I/eitids Grave j** **OhermanH once more.** AU then 
poems are also included in the Edition {two twAr.) above-mentioned. 

ESSAYS IN CRITICISM. New JEditioD» with AddiUcms. Extra 
fcap. Svo. Sir. 

Contents : — Preface; The Function of Criticism at the present time; 
The Uterary Infiuence of Acadenues ; Jtfauriee de Guerin ; Eugsnie 
de Gutrin ; Neinnch Nine ; Pagan and Mediavai Eelfgioue Sentiment; 
fouhert : Spinooa and the Eibtc ; Marcus Assrdius. 
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ASPROMONTE, AND OTHER POEMS. Fcap. 8va cloth 
extnu 4J. 6d, 

Contents /^r Italy; DramaHc Lyrks; Ii€is€etla9U9m» 

**C/nc<mi»um lyrkai fewer and deif feetic feeling,*' 
Churchman. 

Barnes (Rev. W.). — POEMS OF RURAL LIFE IN COM- 
MON ENGLISH. By the Rev. W. Baknbs, AnUwr of 
** Poenis of Rural Life in the ]>orset Dialect.** Fcap. 8va 6r. 

** In a high degree pleasant and naud^ The book is fy no means one 
which the lovers of descriptive poetry can afford to lose^'^ — ATHENiCUM. 

Bell. — ROMANCES AND MINOR POEMS. By Hkney 
Glassfohd Bell. Fcap. 8vo. dr. 

** PUll of life and genius.^' — Court Cl rcu lar. 

Besant. — studif.s in early french poetry. By 

Walter Besant, M.A. Crown. 8vo. 8r. 6d, 

A sort oj impression rests on most minds that French literature begins 
with the **sUcle de Louis Quatoree;'^ any previous literature being far^ 
the most part unknown or igttored. ffew know anything of the enormous 
literary activity that began in the thirteenth century^ was carried on by 
Rulebeuf Marie de France^ Gaston de Foix, Thibault de Champagne^ 
and Lorris ; was fostered by Charles of Orleans^ by Margaret of Valois^ 
by Francis the First; that gave a crowd of versifiers to France^ enriched^ 
strengthened^ devdopody and fixed the French lafigsfoge^ and pr^red the 
way for Corneille and for Racine^ The present work aims to afford 
information and direction touching the early efforts of France in poetical 
Rierature, 

** In one moderatdy Heed volume he has contrived to introduce us to the 
very best^ if not to all of the early French podsf * — Athbnaum. 

Bradshaw.— an attempt to ascertain the state 

OF CHAUCER’S WORKS, AS THEY WEFE LEFT AT 
HIS DEATH. With wmie Note, of their SubMquent UieUny. 
By HBNSy Bkadshaw, of King’s College, and the Unhreirfty 
Libraiy, Canibridge. /n Me Awm. 
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Brimley.— ESSAYS by the late georoe brimley, 

M.A. Edited by the Rev. W. G. Clark, M.A. With Portndt. ' 
Cheaper Edition. Fcq>. 8vo. 6^. 

Essays an tUirary topics^ stuA as TsnnysofCs **EMms/* CarlyUs 
Lift of SHrUngf* ** BitaA Houstf^ rsprinUd from Fraser, ike 
Spectator, and like frnodicals. 

BrOOine.->THE stranger of SERIPHOS. a Diamtic 
Poem. By Fredbiiicx ICapisr Broomx. Fcap. Svo. 5 a 

Founded on tke Creek legend of Danae and Perseus^ 

Graee and beauty oj expression are Mr. Broome* s charactertsHcs ; 
and these fualiiies are displayed in many passages f — ATUENiCUM. 

Church (A. J.)« — IlORAE TENNYSONIAN^E, Sive Eclogte 
e I'ennysono I^tine redditte. Cura A. J. Church, A.M. 
Extra fcap. Svo. 6r. 

Latin versions q/ Selections from Tennyson. Among the asUhors are 
the Editor^ the late Professor Conington, Professor Seeley^ Dr. Eessey^ 
Mr. Kebbel^ and other gentlemen. 

Clough (Arthur Hugh).-^THE poems and prose 
REMAINS OF ARTHUR HUGH CLOUGH. With a 
Selection from his Letters and a Memoir. Edited by his Wife. 
With Portrait, vols. crown Svo. 2 ts. Or Poems sepa* 

rately, aa below. 

The late Professor Clough is well known as a graeefid^ tender poet^ 
and as the scholarly translator of Plutarch., The Irttere possess high 
interest^ not bkgraphieal only^ but BUrar y ' •• fds eusHng^ me they do^ the 
most important guestiont of the Ussee^ aiwoye in a genial spirit. The 
** Eesnains*^ isselude peepers on ** EetrtnchbnenJhd Oxford;*^ on Professor 
F. W. Newmarfs book ** TheSoulf* on fFortbworth; on the Formation 
Of Classieai English ; on some Modem Poems {Matthew Arnold and the 
late Aleseamdsr Smiih\ 


THE POEMS OF ARTHUR HUGH CLOUGH, sometime Fdlow 
of Orid College, Oxford. Third Edition. Fcap. Svo. 6r. 
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"/IvM kiffiir mind 0/ aUtkfOifd^ aU*^9»itii0funift hU Mi tvirjrr* 
woHnt Engimtdf in mir pmdtd vm do mi know if ony 

uHtranet in liierainro to charadtritik os tkt fotms if Arikmr Hngh 
r/M|pi.’*— FjtASBE*S MAOAZINS. 

DMlte.~DANT£*S COMEDY, THE HELL. TnatdoM hf 
W. M. R08SXTTI. Fcap. 8vo. doth. 51. 

** 7%i aim f this iransiahtm 0 / Danto may he summed up in one word 
•^LiUraUfy^ • • . follow Dank senienee for sentenee^ line for Awr, 
word for word^-^neitker more nor iess^'-Jkuheen my strenuous emduwour*^ 
— AvTBofs Prbtacx. 

De Vere.— THE infant BRroAL, and other PoemR By 
Adbrsy Db Verb. Fcap. 8vo. 7/. $d. 

**Mr. De Vert has taken his place among" the poets f the day^ Pure 
and tender feelings and that polished restraint of style which is called 
otassUal, are the charms 0/ the volumef ^ — Spectator. 

Doyle (Sir P. H.)« — Works by Sir Francis Hastings Doyle, 
Professor of Poetry in the University of Oaford 

THE RETURN OF THE GUARDS, AND OTHER POEMS. 
Fcap. 8vo. 7-f. 

** Good wine needs no bush^ nor good perse a prface; and Sir Francie 
Doylfs verses run bright and cleeer^ and smack of a classic vintage* . . . 
Eis chif characteristic^ as it is his greatest charm^ is the simple manliness 
which ^fsiet force to all he writes. If is a characteristic in these days rare 
enos^^-^ExAMimtu 

* % 

LECTURES ON POETRY, ddiveied before the University oi 
Oaford in 1868. Crown 8vo. 3/. 6 d. 

Three Lectures !— (<) Inaugural; (a) Provincial Poetry; (3) Dr. 
Newmasds ^ Dream of Gerontol* 

^Pull of thoughtful eUscs^ination and line insight: the' lecture on 
* Proedndal Poetry' seems to m singularly true, dogueut^ and instructive." 
^Spectator. 

Bvmie*— BROTHER. FABIAN'S MANUSCRIPT, AND 
OTHER POEMS. By SsBAiTtA]i Evans. Fcap. Sva deOi. 
6 s. 
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"/m tJUt vabtmt tae Aavt JuU asmroHCt Out k» k«t *tlUvisbmm$AAt 
faaUfy dkiittt' • . • CUutr and fiM 0 fkituUf 4iMiw i f."--GL0»B. 

Furnivall — LE MORTE D* Arthur. Edited ban the RMiitm 
M.S. 2252, in the BritUih Museum. By F. J. Furnivalu MeA. 
With Essay by the late Herbert Colbriogb. Fcap. Sm 7/. 6 d. 

Looking to the interest shown fy so many thousands m Mr, Tennfsods 
Arthurian poems^ the editor and puhlishers have thought that the old 
version would possess eonsiderahle interest. It is a r^firint of the odobroded 
Harleian copy ; and is accompanied by index and glossary. 


Garnett. — ^idylls and epigrams. ChieHy from tbe Greek 
Anthology. By Richard Garnett. Fcap. 8vo. ax. hd, 

charming liitlo book. For English readers^ Mr, Gcsmetfs transhs^ 
latiofts will open a ttew world of thought ^* — Wbstminstxr ReVibw, 

GUESSES AT TRUTH. By Two Brothers. With Vignette^ 
Title, and Frontispiece. New Edition, with Memoir. Fcap. 8vo. 6r* 

. ** The /ollowing year was memorable tor the commeneemeni 0 / the 
* Guesses at TVuth,* He and his Oxford brother^ living as th^did in 
constant and ffn interchange 0 / thoi^ht on questions of philoso^y asul 
literature and art; delighting^ each 4f them^ in the ^grammaHe terseness 
which is the charm 0 / the * Fensfes * of Pascal^ ttnd the * Caradbres^ of Let 
Bruybre-->^agreed to utter themsehm in this form^ and the booh ap pea r ed, 
amnymously, in two volumes, in i 827 .’’-*Mbicoir. 


Hamerton.— A PAINTER’S camp. Bf Ptiiur Gilmut 
Hamerton. Second Edition, revised. Eatia 8va 6r. 

Book I. Jn England; Book II. ler^kidimd; Book IIL In Fhtnee* 
This is the story of an Artistes eneampatents and adven l eeres. The 
headings of a few chapters may serve it convey a notion of the character' 
of the booh: A Walk on the Lancashire Moors; the Author his own 
Househofper and Cook; Tmts asul Boats for do Midlands ; TheAeU^ 
encamps on an nssmhahitei Idand ; A Lake Vqyeige ; A Gipsy ysnrmy 
to den Coe; Conteming Moosdight astd Old CasBes ; A Bitbt French^ 
City ; A Barm in the Autunois, 6^x. 
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** IBs ^farkle wUk many (urns^ eatpr^skm^ tk/ewwM^tM 
4uuc4aUt^ mnd many pbutvaHMU whuh ant tha/htU^ntUniwe siuify and 
wise r^keHan an ike sampikaisd pkenamma a/ human as wdl as ^ 

uncoMSciom mOurtP — Westminstsu Rsvittw. 

ETCHING AND ETCHERS. A Treatise Critical and Practical. 
By P, G. Hamerton. ' With Original Plates by Rembrandt, 
Callot, Dujaedin, Paul Potter, Ac. Royal Sto. Half 
morocco. 3ir. 6dm 

It is a work of which anthoTt frintcr^ and pMisher may atikc fest 
proud. It is a work^ too^ of which none but .a genuine artist coutd bv 
possibility have been the author ^* — SATURDAY Review. 

Henchel.— TH£ IUAD of homer. Tnuukted into EngUdi 

Hexaroeters. By Sir John lIsRSCfiKL, Bart 8va i&r. 

A version of the Iliad in En^ish Hexameters. The quesHon of Homeric 
translation is fully discussed in the Preface. 

It is admirable^ not otdy for many intrinsic merits^ hut as a great 
maids tribute to Gtimim. '’—-Illustrated London News. 

HIATUS : the Void in Modern Education. Its Cause and Antidote. 
By OuTis. 8vo. 8x. 6d. • 

‘ The main object of this Essay is to point out how the emotional element 
which underlies the Fine Arts is Bsregarded and undeveloped at this time 
so far as {despite a pretence at filling it up) to constitute an EduasHonal 
Hiatus. 

Huxley (Professor).— lay sermons, addresses, 

AND REVIEWS. By T. H. Huxley, LL.D., F.R.S. 
Second and Cheaper Edition, crown 8vo. qs. 6d. 

Fourteen discourses on the following subjects the Advisableness of 

In^aoing NatureU Knowledge Emancipation — Bloch and White; A 
Liberal Edhecafiont asm. where so find it; Science Education; on the 
Educational Value oj the Natural History Sciences; on the Study oj 
Zoology; on the Physical Basis of L^e; the Scientific Aspects of Posi* 
truism; Ofta Piece of CheUk; Geological Contemporaneity and Persistent 
L^e : GeHegkal Reform ; the Origin of Speeies ; Criticisms on 
tkO'^ Origin^ Species;*^ on Hescarted IHscostrse touching the Mdhod 
qfusirsg onds Reason rightly and qf seeking Scientific fTruthj* 
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ESSAYS SELECTED FROM LAY SERMONS* ADDRESSES^ 
AND REVIEWS. Crown 8w>. Cloth, ar. 

Whilst publishing a secend edition of hU Lay Sermons* Addresses* and 
Reviews, Professor Huxley has^ at the suggestion of enany friends^ issued 
tn a cheap and popular form the sAection we are now fiotieing^ It includes 
the following essays: — (i) On the AdvisMeuess of Improving Natural 
Ahowiedgi^ (a) A Liberal Education^ and fsshere to find it (3) Seieni(fie 
Education^ notes of an afi&^inner sfieecL (4) On the Phydcal Basis of 
Life, (5) The Scientific Aspects of /Mtkdsm, (d) On Descasried *^Dis^ 
course touching the AfAhod (f ttsing ossds Reason Rightly and ef seeking 
Scientific TrutkP 

Kennedy. — LEGENDARY FICTIONS OF THE IRISH 
CELTS. Collected and Narrated by Patrick Ksmnbdy. Crown 
Svo. With Two Illttstrationa. •js. 6 d. 

' **A very admirable papular sdecHon of ike Irish fairy stories emdkgesub^ 
in which those who are familiar with Mr, Crokeds^ and ether sdecfions 
of the same kind^ will find much that is fresk^ atul full of the peculiar 
vivacity and humour^ and sometimes even of the ideal beautv, of the true 
Celtic Spectator. 

Kingsley (Canon). — See also ^‘Historic Section*’’ ’’WoRKf 
OP Fiction*” and “Philosophy;” also “Juvenile Boors*” 
and “ Theology.” 

THE SAINTS* TRAGEDY : or* The True Story of EKsabeth of 
Hungaiy. By the Rev. Charles Kingsley. With a Pieiact by 
the Rev. F. P. Maurice. Third Edition. Fct^. Svo. Jr. 

ANDROMEDA. AND OTHER POEMS. Third B^tioii. Fcap. 
Svo. 5#. 


PHAETHON ; or, Loose Thoog^ts^lbr Loose ThinkeiB. Third 
Edition. Crown Svo. ns, 

Lowell (Professor).— AMONG my books. Six imp. 

By James Russell Lowell* M.A.* Professor of Bdks LellfcaS 
in Harvard Coltegei Crown Svo. ys, 6 d, 
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Six Essays: Diyden ; fViUkert^; Shakssfsars "Omss Marti Mm 
En^rlaml Tktts Cmiurits ago; Lrssiftg; RoasStaa md ih» SsnH* 
mmiaiists. 

UNDER THE WILLOWS, AND OTHER POEMS* By Jamss 
Rvssbll Lowell. Fcap. 8vo. dr. 

** Under the Witlowa is one oj the most admiraMe bits of ddytik work^ 
short as it is^ or perhaps heeause U is sh^ that have been dosed in ossr gmo* 
ra/iieB.''— S aturday Review. 

Masson (Professor).— essays, biographical and 

CRITICAL. Chiefly on the British Poets. By David Masson, 
LL.D., Professor of Rhetoric in the Univernty of Edinbvi||i;h. 
8vob lAr. (>d. 

Distinguished by a remarkable power ef atuUysis^ a clear statement 
9J the actual facts on which speculation is based, and an appropriate 
beauty cf language. These essays should be popular with serious 
ATHBNiCUM. 

BRITISH NOVELLSTS AND THEIR STYLES. Being a Critical 
Sketch of the History of British Prose Fiction. Crown 8va yj. 6 d, 

** Valuable for its lucid analysis of fundamesdal principtes, its breadth 
of view, and sustained animation of style ,^* — Spectator. 

HRS. JERNINGH AM’S JOURNAL. Second Edition. Extra fcap. 
Svo. 31. 6 d, A Poem of the boudoir or domestic class, purporting 
to be the journal of a newly-married lady. ^ 

** One quality in the piece, suf/tciesd of itself to claim a momessfs atten^ 
tion, is that it is unique-^gittal, issdeed, is not too strong a word-^n 
the manner of its conception and execution ,** — Pall Mall Gazette. 

Mistral (F.), — MIRELLE: a Pastoral Epic of Provence. Trans- 
lated by Hv Crichton. Extra fcap. Svo. dr. 

** 7:isr is a capital translation of the degant and richly^oloured pastoral 
tpk pom of M, Mistral which, in 1859, he dedicated in enthsuiadie 

terms to Usnardne. It would be hard to everprukt the 

sweetness and pleasing freshness rf Ms charming AthSWAWJM. 
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Myers (Ernest).— the puritans. By Eknbst Mycm 

Extra leap. 8vo. cloth. 2r. 61/. 

// U not too much to call it a really grand poem^ tiattly and dignified^ 
and shmving not only a high poetic mind, but also great power orver poetic 
expression ,^' — Churchman. 

Myers (P. W. H.). — Poems. By F. W. H. Mybbs. Extn 
fcap. 8»A 4x. 6 d. Coiitsining “ST. PAUL,” «St JOHN," and 
Other Poems. 

Paul stands without a rival the noblest religious poem which 
has becfi written in an age which beyond any other has bun prolific in this 
class of poetry. The suhlimest conceptions argexpressed in language which 
for richness, taste, and purity, ixte haute never seen excelled f — John Bull. 

Nettleship. — ESSAYS on robekt browning’s 

POETRY. By John T. Nbttlbship. Extra fcap. Sva 6 s. 6 d, 

Noel ^BEATftlCE. AND OTHER POEMS. By the Hon. 

Roden Noel. Fcap. 8vo. 6 s, 

** Beatrice is in many respects a noble poem ; U displays a spUndtmr 
of landscape painting, a strong d^$tUe precision oj highly<olonred descrip^ 
tion, which has not often been surpassed." — Fall Mall Gazette. 

Norton. — the lady of la GARAYE. By the Hon. Mrs. 
Norton. With Vignette and Frontispiece. Sixth Edition. 
Fcap. 8vo. 4J. 6 d. 

There is no loch of vigour, no paltering of power, plenty of passion, 
much bright description, much musical verse. . . . Full of thouffisis %odl* 
expressed, and may be classed among her best works," — ^TimbeS. 

Orwell.— THE BISHOPS WALK AND THE BISHOP'S 
TIMES. Poems on the days of Archbishop Leyton and the 
Scottish Covenant. By Orwell. Fcap. 8vo. 5x. 

** Puretasieand faultless precisim of kueguagt, the fruits of deep thought, 
insight into human nature, and Itody Nonconformist. 

Palgrave (Francis T.). — essays on art. By Francis 
Turner Paloravs^ M.A., late Fdlow of Exeter 
Oxford. Extra fcap. 8vo. 6 s. 

Mulreaety — Dyco-^IMman Hunt-^IIerbgs^Poeiry, Prose, and Sets^ 
sa^naiism in Art-^Seulpiure in England^^^^fhe Albert Cross, 6v. 
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SHAKESPEARE’S SONNETS AND SONGS, Edited by F. 
Palokavb. Gem Edition. With Vignette Tidftl^JsCNs. 31. W. 

- ** f!tr mtHuU thgantt m volutut cottlJ fnsitfy exetl tkt *Gm 
iStA/Zen.'”— S cotsman, 

ORIGINAL HYMNS. By F. T. PAtoiiAVK. Thifd Edition, en- 
ioiged, iSmo, ij. 6(4 ' 

LYRICAL POEMS^ By F. T. PaLCRAVB. iPTeorlfy ready. 

y 

Patmore. — Woiks by CovsNTaur Patmom 

THE ANGEL IN THE HOUSE. 

Book L 7 %i Betrothal ; Book IT. The Espousals ; Book III. 
Fatth/ul for Ever. With Tamerion Chureh Tower. TW vols. Feaf. 

8r'£». J2S. 

A New and Cheap Edition in one vol. tSmo*^ beemtifidly printed 
cn toned paper ^ prUe %s. 6d. 

THE VICTORIES OF LOVE. Fcap. 8vo. is. 6d 

The intrinsic merit of his poem will secure it a permanent place in 
iiterature, . . . hfr. Patmore has fully earned a place in the catalogue 
of poets by the finished idealisation^ of domestic lifeP — SATURDAY 
Revisw. 

Pember (E. H.).— <rHE TRAGEDY or LESBOS. A 
Dramatic Poem. By £• H Pember. Fcap. 8vo. 4r. 6(/. 
Pounded upon the story df Sappho. 

Richardson.— the lUAD of THE EAST. A Selection 
of Legends drawn from ValmikP# Sanskrit Poem ** The Ram- 
ayana.*’ By Fredbrika Richardson. Crown Sva td. 

** A charming volume which at once enmeshes the reader in its snares. ” 
— Athen.EUM. 

Rhoades (James).— poems. By Jambs Rhoades. Fcap. 
8vo. is. 6d. 

Poems and Sonnets. Contents : — Od^ to Harmony ; To the Spirit 
of Unrest j Ode to Winter; The 'Thnnel; To the Spirit of Bmuiy; 
Sang of a lepf; By theEot^i An OH Orchard; Love and Best; The 
Flowers Suefrisod ; On the ikafii of Artemm WM; The T\uo Pa;^ i 
The Ballad of IMik Maisie; Soemtts. 
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•RosSCitL— Works by CHWStiNA Ros S MTi s— ' 

GOBLIN MARKET, AND OTHER POEMS. With two Designs 
, by 1 ). G. Rossetti. Second .Edition. Fcep. 8vo. 5.^. 

^ handles her litiU marvel wiih Ikat rare poeik discrminaikfi •which 
neither eAhansts it of its simple vmuiers poshing sytnholism tvo far^ nor 
heep,\ those tv^ers in the merely fabulous and capricious stage. In fact 
^he has prodkeed a tf^e ckildretls poem^ which is far more delightful to 
the mature than to children ^ though it would he delightful to allf^ 
Spkctator. 


THE PRINCE’S PROGRESS, AND OTHER POEMS. With 
two Designs by D. G. RossETTX. Fcap. 8 to. 6s. 

“ Aftss Itostetti's poetns are tf the kind which recalls Shdhy^s d^niiion 
of Poetry as the record of the best and happiest moments of the best asid 
happiest nunds, . . . They are like the piping ^ a bird on the spray in 
the sunshine^ or the quaint singing with which a child amuses itself when 
4t forgets that anybody is listening ^ — SATURDAY Review. 

Rossetti (W, M.).— rDANTE’S HELL. “DAwm” 

FINE ART, chiefly Contempqniiy. By William M. Rossetti. 
Crown 8vo. lor. 6d, 

This volume consists oj Critkiim on Contemporary Art^ reprinted 
from Fraser, The Sfttutdmy Review, The Pall Mall GaMM^ and ether 
publications.^ 

Roby STORY OF A HOUSEHOLD,. AND OTHER POEMS. 

By Mary K. Rosy, Fcap. Svo. Sj. 

Seeley (Professor). — LECTxr RES and essays.' By 

J. R. Seeley, M.A. Profenor of Modem Histoiy in the 
Univernty of CRmbrid|>e. Svu. sot. 6i. • 

Contents i^^Poman Imperialism : 1. The Cseat Reman Revolution; 
2 , The Proximate came of Hit Fall of the Roman Empire; 3. The Later 
Empire. — MiUen^s PeUticed Opinions — Milton's Peetry^Eluutniary 
Principles in Ari’-^ldberal Edmation in l/nwersitiet-^ English in 
Schools — The Churth as a Teacher ef Morality — The TeadUng of 
Politics.^ an Inaugural Lecture ddni<;ired at Cambridge. 


poET4iy ^ jm*W‘'d>Erwt£s, ^ 



Shftirp (l^rittcipal),— KiLMA^OB, m PMt<md, «ttk 

Other Foeuis. By JOKK CAScrBSU. Shaihf. VeUp. 8 vo. sj. 

** Allma/tw tjf a f/igkkMd 9/ tkt waf-m Sfffi air aj 

the Wfster$i Lochs and Moors^ sketched out with rrmarkMt tmd 

picturestjuentss ,^* — SATURnAY Review. 


Smith. — Works by Alexander Smith 
A LIFE DRAMA, AND OTOIER POPMS. Keep. «vo. JW. 
CITY POEMS- Fcap. Svo. Jr. 

EDWIN OF DKIRA. Second Edition. Fcap. «vo. S»- 

A poem which is marked by the strefi^ih^ smiained sweduess, and 
compact texture of real Britum Review. 


Smith. — PO^EMS. By Catherine Barnard Smith. Fca|>. 
8vo. 5 j. 

Wealthy in feding^ meanings finish^ and grace ; not without passion^ 
which is suppressed^ but the keefter for that /' — ATliENiV.DM. 

Smith (Rev. Walter).— hymns of chkist an 6 the 

CHRISTIAN LIFE. By the Rev. Walter C Smith, M.A. 
Fcap. Svo, 6j. - ^ * 

** These are among the sweetat aaered poems wt have read for a long 
ttuhe. With no profuse imagery^ expressing a range of feeling astd 
exOression by $$o means uncommon^ th^ are true astd demted^ and their 
OiUhos is profound and simple," — {foNCONFORMlST. 


Stratford de Redcli£Ge (Viaeount). — shadows ok 

THE PAST, in Veise. Jkf ViscovMT Stkatf6rd de Rbd> 
C14FFE. Crown Svo. lO/. 6d, 

*. *' 

** The v^orom weeds of one whe has actsd vigorously. They combiste 
thsjervossr of poUtkmsu GVARDIAN* 


36 


GENERAL CATALOGUE. 


Trencb«~Work« by Vl Chbnevix Trxmch, D.D., ArchiNsbop 
<kf Dublin. See also SecHom Philosophy,** * ' Tuxolooy,*' 

POEMS. Collected snd arranged anew. Fcap. Sro. ys. 6d, 
ELEGIAC POEMS. Third Edition. Fcap. 8 vo. as. 6d, 

CALDERON'S LIFE'S A DREAM : The Gr^ Theatre of the 
World. With an Essay on his Life and Genius. Fcap. 8 %*o. 
4x. 6</. 

HOUSEHOLD BOOK OF ENGLISH POETRY. Selected ^nd 
arranged, with Notes, by R. C Trxnch, D.D., Archbifdiop of 
Dublin. Second Edition. Extra fcap. 8 vo. 5 /. 

This volume is called a Neusdiold Book^^* by this name implying that 
it is a book for all — that there is nothing in it to prevestt it from being 
confitlenily placid in the hands of every member of the household. Specie 
metis oj all classes of poetry are given^ including selections from hvhtg 
authors. The Editor has aimed to produce a book ** which the emigrant, 
finding room for little not absolutely necessary, might yet fina room for 
in his trunk, and the traveller in his knapsack, and that on some narrow 
f helves where there are few books this might be one , " 

The Archbishop has conferred in this delightful volume an important 
gs/t on the whole English-speaking population of the world," — Pall 
Mall Gazbttb. 

SACRED LATIN POETRY, Chiefly LyricaL Selected and arranged 
for Use. Second Edition, Corrected and Improved. Fcap. Svo. 

“ The aim of the present volume is to offer to members (f our English 
Church a coUoOion cf the best sacred Latin poetry, such as they shall be 
able entirely andheartUy to accept emde pp r e fve d eyUe^Uoss, that is,'in which 
they shall not be evermore Habte to bsF effende^ and to have the current of 
their sympathies cheeked, fy cosnmgupm ^dlwkick, however beauiifitl as 
poetry, o$U of higher respects they mud t^toi and condemn — in which, too, 
th^ shall not fear that stsares are being lend for them, to entassgie them 
useawares in aebssmsHon fim em^ which is incosssistesit with their faith 
and fealty to ihnsr tfwn ^hritual imrAar.’*— ^P ufacb. 

Turner. — SONNETS. By the Rev. Charlxs Tbnnvson 
Tuenxk. Dedicated to his brother, the Poet Laureates Fcap. 
Svo. tfi* 
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** TkeS^ntuis arededkattd Afn Tm$^909$ kit krtik^t kutv^ 
indtpmdtnUy 0 / iktir merits^ an mitrtsi ^ atsaeiaiioH* Tkty MA iovt it 
wnU in simplt eacpnsskft Saxon; ho^ Ut>t to tooth iktir imagery in 
ipiiketo rather than in formal eimitee; hoik have a delkato perc^on 
of rhyfhmkal mcvemettt^ and thus Afr» TUmer has oceasienal time whieh, 
for phrase and musk^ fnight be ascribed to kis brother, , , f/r knOtot the 
haunts of the wild rose^ the shady nooks where tight fivers through the 
ieaves^ the mralitiest in shorty of the land of imaginatwHT •^KxivextMVVL* 

SMALL TABLEAUX. Fcap. 8 vo. 4 /. fsd, 

** These brief fodks have not only a peculiar kind of interest for the 
student oj Rnglish poetry^ but are intrinsically eldightful^ and will reward 
a careful and freqtitHt perusal. Full of naivete^ Pitty^ lozfc^ and knowledge 
of natural cbjetts^ and each ejprefsing a single and gcfteredly a simple 
subject by means of mtnute and original pictorial touches^ these sonnets 
harue a ^ace of their own .’* — FALL Mall GazetI^E. 

Vittoria Colonna.—LIFE AND POEMS. By Mas. Hcnry 

Boscok. Crown 8vo. px. 

The life of Vittoria Colonna^ the celebrated Marchesa di Pescara^ has 
received but cursory notice from any Ilnglish writer^ though in every 
history of Italy her name is muitioned with great honour among the poets 
of the sixteenth century, In three hundred and fifty yearsC* says her 
biographer, Viscofiti, ’’there has been no other Italian lady who can be 
coffiparui to her," 

” It is zcrittefi with good taste^ with quick and intelligent sympathy ^ 
occasionally with a real freshness and pharm of Pall Mall 

Gazette. 

• f 

Webster. — Works by Augusta Webster 

“ 1/ Mrs. Webster only remains true to herself she will assuredly 
take a higher rank as a pod than any woman has yet done ,’’ — 
Westminster Review. 

f • 

DRAMATIC STUDIES. Extrmfeap. 8 vo. 5 x. 

A volume as strongly marked by perfect tasto as by poetic power,’’--^ 
NONOON FORM! ST. 

PROMETHEUS BOUND OF iESCHYLUS. Litcnlly tiaai^tsd 
into Entflish Verse. Extra fesp. Sva y. 6d. 

” Closeness emd simpluUy comMnod with titerary skill.’’ -^ArmHMVU. 
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** ^DramaHc Studki* amd' *^I¥anHmtufn 0 f 

ikeus* kmn wan for her an honeurahU place aenong our female peeU, 
She writes with rtmarkaile vigour atid dramatic reaUwUon^ and bids fair 
to be the most seuees^ul clmmamt^g Mre, Bremmin^s mantle 
QfVAXTERLY HftVlXW. 

M£D£A OF EURIPIDES. Literally translated into English Verse. 
Extra fcap. 8 to. $s. td 

** Mrs, Webster's translation surpasses our utmost expectations. It is a 
photograph of the original without ane of that harshness which so often 
accompanies a photographs^ Westminster Rev jkW. 

A WOMAN SOLD, AND OTHER POEMS. Crown Svo. ^s, td. 

** Mrs, Webster has shown us that she is able to draw admirably from 
the life; that she can observe with stAUety^ and render her observations 
with delicacy; that she can impersonate complex coftcipiions, and venture 
into which few Iwtng writers can follow herS — GV ARDf an. 

PORTRAITS. Second Edition. Extra fcap. Svo. y, 6r/. 

Mrs, Webster^ s poems exhibit simplicity and tenderness . , . /nr 
taste is perfect , .• . This simplicity ts combined with a subtlety of thought^ 
feelings and observation which demand phot attention w/tich only real 
lovers ofpoeiry are apt to hesteno, ,,, If she only remains true to herself 
she will most assuredly take a higher rank as a poet than any ^vornan has 
-Westminster Review. 

•* IVU/t this zfolume before us it would be hard to deny her the proud 
position of the first living English poetess ,’* — Examiner. 

Woodward (B. B., F.S.A.)*— specimens of the 

DRAWINGS OF TEN MASTERS, from the Royal Collection 
at Windsor Castle. With Desenptive Text by ttw hii« B; B. Wood- 
ward, B.A^, F.S.A., the Queen, and Keeper of 

prints and Drawings.. lUusiteted by Twenty Autotypes by 
Edwards and Kidd. In 410. bRadfomdy bound, price 251. 

This tSluou contains facsimiles of the tborks of Michael dn^elo, Perugino^ 
Baphaelf fulio Pomasto^ LeofMfdo da dorgioney Paul Veronese^ 

ihmssin^ Albert Ddrrr^ EMbehs^ ememted by tho Amtotype (Carbon) process^ 
which may be accepted as, so far, perfect representations of theorigiiuds. In 
most cases some reduction in siae zvas necessary^ and then the dimensions 
of the drawing itself hain been given, Brif biographical memoranda of 
the life of each master are inserted, solely to prevent the steed of refirestce 
to ^ker works. 
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Woolner. — MV BlEAUTIFUt, lady. By Tmomas WooLNKit. 
With a Vignette by ARTffUR Hugiibs. Third Edition. Fcap. - 
8vo. 5^. 

'* It is clfarfy the pnoduci oj no idte kour^ hut a hi^Afy»cOHC€ived and 
faitf^liy'execHted iask^ sei/^unposed^ and prompted that inuwrd yearn- 
ing to utter great them^ts^ and a wealth of passionate /eating which is 
poetic genius* No man can read this poem without M$ig stmeh by the 
fUness arid finish of the workmanship^ so to speak, as wit as by the chas- 
tened and unpretending loftiness of thought which tervades the whole '* — 
CBt.OV£. 

WORDS FROM THE POETS. Selected. by the Editor of “ Rays of 
Sunlight." With a Vignette and Frontispiece. i8mo. limp., is. 

'Wyatt (Sir M". Digby). — FINE ART : .a sketch of Us 
History^ Theory, Practice, and application to Industry. A Course 
of Lectures delivered before the University of Cambridge, lly 
Sir M. DiGtnr Wyatt, M. A. Slade Professor of Fine Art. 
8 VO, I or. 6d* 




THE GLOBE LIBRARY. 


licautifully prinUd on toned paper and bound in doth elegant^ price 
4 r. bd, each. In p/ain eloth^ y, 6d, Also hept in various styles of 
Morocco and Caff bindings. 


THE SATURDAY REVIEW saya—** The Globe Editions 
are admirable for their scholarly editing, their typographical 
excellence, their compendious form, and their cheapness.’* 

Under the title GLOBE EDITIONS, the Publishers are 
is.suing a uniform Series of Standard English Authors, 
carefully edited, clearly and elegantly printed on toned 
I)apcr, strongly bound, and at a small cost The names of 
the Editors whom they have been fortunate enough to 
secure constitute an indisputable guarantee as to the 
character of the Series. The greatest care has been taken 
to ensure accuracy of text; adequate notes, elucidating 
historical, literary, and philological points, have been sup- 
plied ; and, to the older Authors, glossaries are appended. 
The series is especially adapted to Students of our national 
Literature ; while the sjnaU price places good editions of 
certain books, hitherto ^^pularly inaccessible, within the 
reach of all The Sahirday Review says: ‘^The Globe 
Editions of our English Poets are admirable for their 
scholarly editing, Aeir typographical excellence, their com- 
pendious form, and thmr cheapness.’* 
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Shakespeare^THE complete works op william 

SHAKESPEARE. Edited by W. G. CuBX and W. Alois 
Wright. 

marvd^hmuiy^ thwpHess^ and TAiwAaiawarJks^ 
pliiys^ pcems^ and^smfuts — conAumd in ant small voUtmt: yst the 
fa^ is perfectly clear and readable. . . . For ike bnsy man^ above all 
for the svorkitr^ student^ the Globe Edition is the best of all eseisting 
Shakespeare boohsl* — ATHKN 4 T.UM. 


Mbrtc D’Arthur. — liiK THOMAS MALORY'S BOOK OF 
KING ARTHUR AND OF HIS NOBLE KNIGHTS OF 
THE ROUND TABT.E. The Edition of Caxton, revised for 
Modem Use. With an Introduction by .Sir Edward Strachry, 
Bart. 

** It is with the most perfect confidence that toe recommend this edition of 
the old romance to every class of readers ^* — Pall Mall Garrtte. 

Scott.— THE POETICAL WORKS OF SIR WALTER 
SCOTT. With Biographical Essay by F. T. Palgrave. 
New Edition. 

As a popular edition it leaves nothing to be desired. The want oj 
•;:tck an one has long been felt^ combining real excellence with cheapness^* 
—Spectator, 

Burns. — the POETICAL WORKS AND LEITERS OF 
ROBERT BURNS#' Edited, with Life. 1 ^*Albxand£R Smith. 
New Edition. 

“ The toorks of the bard have never been ofiered in such a complete form 
ift a single volume," —Gi.tL%Govr Daily Herald. 

** Admirable in all SPECTATOR, 

Robinson Crusoe.-^TIIE ADVENTURES OF ROBINSON 
CRUSOE. By Defoe. Edited, from the Original Edition, by 
J. W, Clark. M.A.. Fellow of Trinity College. Cambridge. 
Widi Introduction by Henry K1HG6LEY. 

** 7;ir Globe Edition of Robinsoss Crusoe is a book to have and to hetp. 
Itispriniod after the original ediH^, with the guaint old sptliing, and 
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// fmblukA in admirahU styU as rigard$ typc^^per^ atidbindit^ .*A 
and genkU ^gra^kal iutraducthn^ fyJiir, .Bi»ry JCi^gsli^^ 
is Uhemsi an aitracthi fitature of this oditim^* — MORNINO Star. 

Goldsmith.— GOLDSMITH’S MISCELLANEOUS WORKS. 
With Biographical Eiuuy by Trokuor MASSON.' 

ms MHoh inchidosihowhAi^of GMsmiiRs MhceUanwus IVorks — 
the Vicar of Wakefield^ Plays ^ Poems, Qf Ike memoir ike ScoTSUAfi 
newspaper writes: Suck an admirable compendium of Ike facts oj 

Goldsmiths life, and so carefed and minute a delineation of the mixed 
traits of kis peculiar ckasvtcter, as to be a vety model of a literary' 
biojgrapkyP 

Pope.— THE POETICAL WORKS OF ALEXANDER POPE. 
Edited, with Memoir and Notes, by Professor Ward. 

’* Tke book is handsome and handy, • « . The notes are many, and 
the matter of them is rick in interest^ — Athen^um. 

Spenser. — the complete works of edmund 

SPENSER. Edited from the Original Editions and Manuscripts, 
by R. Morris, Member of the Council of the Philological Society. 
With a Memoir by J. W. Halbs, M.A., late Fellow of Christ’s 
College, Cambridge, Member of the Council of the Philological 
Society. 

•• A complete and dearly printed edition of ike whole rvorks qf Spenser, 
carefullv collaud with the origineds, erntp ee ^ k me glossary, wortky^nd 
higher praise it needs not---of the beautiftd GMe Series^ Jhe work is 
edited with all the care so noble a poet {feservesP — ^Dailv Nbws. 

Pryden.- the poetical WORKS of JOHN DRYDEN. 
Edited, with a Revised Text, Memoir, and Notes, by W. D. 
CHIHSnX. 

7% work of the Editor has been dene with muck fulness, care, and 
kfunoledge ; a ivdl-wrtitm and exhaustive memoir is prefixed, and the, notes 
and text together have been so todi treated as to make ike tfolume a feting 
companion fier those - wkkk home preceded it--^wkuk is si^ng not a 
AMISr.”— D mly ItenSAMB 
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Cowper. — THE TOETICAL WORKS OF WHXIAM COW* 
PER. Edited, with liiographical Introduction and Notes, by W. 
Bbnham. 

** Mr, Benham*s edition o/ Cou^r is om of pet'manmt va!nt». The 
biographical introdnetion is excdleni^ full (f information^ singularly 
neat and readable^ and modeHi-^doo modesty inddd^irt its comments. 
The notes seem concise and accurate^ and the editor has been abk to 
discoz^er and introduce some hitherto us^rinted matter,*' — Saturday 
Review^ 

Virgil. — THE \VOkK.S OF virgii. rendered into 

KNGLTSII PROSEi with Introductions, Runninf^ Analysis, and 
an Index, by James L(»NsriAL£, M.A., and Samukl Lee, M.A. 
Cdobe 8vOe 

The preface of this netv volume it forms us that ** the orighial has been 
faithfully rcstderedt and paraphrase altogether irt'oided. At the same time^ 
the translators fuive endem^oured to adapt the book to the use of the /English 
reader. Some amoutU of rhythm in the structure of the sentence has been 
generally maintained ; andf when in the Latin the sou $ni of the words is 
an echo to the sense (as so frequently happens in Virgil), an attcfu/t has 
been made to produce Ike same result in Jfnglish,** 

The general introduction ghfes us whatever is kztown of the poeft Itfe, 
an estimaie of his genius ^ an account of the principal editions and trans* 
tations of his 7oorks, and a brief view of the influence he has had on 
modern poets ; special introductory essays are prefixed to the Eclogties, 
Georgies, and /Kneid, The text is dhfided into sections^ each of rvhich ts 
headed by a eoncise analysis of the subject ; the index contains rfcrcnccs to 
ail the characters and events of any importame. 

Other Standard Works are in the Press. 

The Volumes of this Scries may be had in a variety of inoroccu 
and calf bindings at very moderate prices. 


MACMILLAN'S 

GOLDEN TREASURY SERIES. 


Uniformly printed in i 8 mo.» with Vignette Titles by Sir 
Noel Paton, T. Woolner, W. Holman Hunt, J. E. 
Millais, Arthur Hughes, &a Engraved on Steel by 
Jeens. Bound in extra cloth, 4 ^. 6d. each volume. Also 
kept in morocco and calf bindings. 

“ Messrs, Macmiilan kave^ 'in ikeir Coiden TVeasttry Series especially^ 
trordded edilione of siandard vtorks^ vclutnes of selected poetry^ and 
ori^nal cofn positions^ tvhich entitle this series to be called classical, 
Xothin^ can he better than the literary execution^ nothing more elegant 
than the material xoorkmanshipl * — British Quarterly Review. 


THE GOLDEN TREASURY OF THE BEST SONGS AND 
LYRICAL POEMS IN THE ENGLISH LANGUAGE, 
Selected and arranged, with Notes, by Francis Turner 
Palgrave. 

'rids delightfnl little volume^ the Golden TVeasu^y^ which contacts 
. many of the best original lyrical pieces and songs in one language^ grouped 
with care ami skilly so as to illustrate et^ch other like the pictures in a 
zoell^rrangid gallery RBVfBW. 

THE CHILDREN’S GARLAND FROM THE BEST POETS 
Selected and arranged by Oovbntry Patmore. 

" ft istcludes specimens of all the great masters in the art oj poetry^ 
selected with the matured judgment of a man eosuentraled bn obtaining 
imigkt into the feelings and tastes of childhood^ atul desirous to awaken tie 
finest impulses, to cmltnmit its keenest setisibiUtiesr — Morning Post. 



GOLDEN TREASVEY SERIES. 
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THE BOOK OF PRAISE. Fiom the Beet English Hymn Writers. 
Sdectcd and arraneed by SXR Roundbll Palmbiu A Nm amt 
Enlatrg^ Edition. % 

AU ^mwHs compiiatiom of this kind must undmiabfy for tho pmont 
give ^ d^tuse. . . . The seiection has Seen made 

thronghoiii with sound judgment and eriiieat taste. The pains involved 
in this cofnpilation must have been immense^ embracing, as it does, ettery 
writer of note in this special protnnce of English literature, and ranging 
over the most widely divergent treseks of rdij^ous thought .'** — SATURDAY 
Review. 

THE FAIRY BOOK ; the Best Popular Fairy Stories. Selected and 
rendered anew by the Author of ‘*JOHN Halifax^ Gentleman." 

** A delightful selection, in a delightful external form ; full of the 
physical splendour and vast opulence of proper fairy Aito.”— SPECTATOR. 


THE BALLAD BOOK. A Selection of the Choicest British Ballads. 
Edited by William Allingham. 

“ His taste as a Judge of old poetry will be found, by all acquainted with 
the various readings oj' old English Ballads, true enough to justify his 
undertaking so critical a task .** — Saturday Review. 

THE JEST BOOK. The Choicest Anecdotes and Sayings. Selected 
and arranged by Mark Lemon. 

** The fullest and best jest book that has yet, appeared ** — Saturday 
Review. 

BACON’S ESSAYS AND COLOURS OF GOOD AND EVIL. 
With Notes and Glossarial Index. By W. Aldis Wright, M.A. 

•• The beautiful Utile edition of Bacon*s Essays, n<no before us, does 
credit to the tasie and scholarship of Mr. Aldis IVnght. . . . It puts the 
reader 'in possession of all the essential literary facts and chroftology 
necessary for reading the Essays in connexion with Bacosfs life and 
Arubt.’*'— Spectator. 

*^By far the most complete as well as the most elegant edition we 
possess .** — ^Westminster Review. 







Tli£>PII«G1iaM’S PROGRESS Irom this Wbdd C» thst iii^. 

« come. Hy John Bc/nyan* ^ 

btautifid and scholarly SPECtATOK. ■ ^ ' 

THF/ SUNDAY B90K OF POETRY FOR YOUNG. 

Selected and arranged by C. F. Alrxani>j$r. 

“ ^ fiflhsrhcUd rolssmc of Sacred /bfl^^'.^'^SpKCTATOR* 

A BOOK OF GOLDEN DEEDS of all Times and all Coontries. 
Gathered ahd narrated anew. By the Author of **Tnj£ Hetk of 
REDCr,YFFK.’* 

* . 7b theyourtj^t for whom it is especially intended^ as a most interosHng 
collection of thrilling tales foell told ; and to their elders^ as a usefitl hand^ 
kook of r^eretice, and a pleasant one to take up svhen their wish is to while 
a weaty kesff-hottr, IVe have seen no prettier gift-book for a long 
— ATIIEN45UM. 

THE POETICAL WORKS OF ROBERT BURNS. Edited, with 
Bio£;rap1ncal Memoir, Notes and Glossanr> 1'*y -Alexander 
Smith. Two'YiSls. 

Beyond all question this is the most beautiful edition of Bums 

*£iiinbur6ii Daily Rwiew. 

• 

THE ADVENTURES OF ROBINSON CRUSOR. Edited from 
tilt: Original Edition by J. W. CLARK, M.A., Fellow of Trinity 
College, Cambridge. 

** AfutUated and modified editions ^ this Bnglish classic are so much 
the rule, that a cheap and parity copy of it, r^dty exact to the original, 
null be a priu to mat^ booh*buyiirsf^EXAMtKER, 

THE rIJi^UBLIC OF PLATO. Transiated into English, with 
Noics by J. LI. Davies, M.A. and D. J, Vaughan, M.A. 
dainty and cheap lUile 

THE SONG BOOK. Words and Poets and 

Musicians. Selected smd arranged by John Hullah, Profoasor 
of Vocal Music iti King's College, London. 

“ A choice collection of the sterling songs of Bngktnd, Scoitatid, emd 
Irdand, with the music of each prefUsod to the words. Itow, much irmo 
wholesmme pleasure such a book can diffuse, and will diftuse, we tsmal, 
through many thousasid iSf AMAef.**««>£XAAHKSIL 




" |i l *i(f y ii 1 i / i ^1! I 

%A tmiti FKANCAISS. SOmitd mid mm^ with ^ 
^ CusTAvvhfAS(9Q^|F«ei»4i]iMtiriftiy^^ 

A tAseftifH 

r<m School &ay$« BfAOuo Boy. 

^10 mni^mtAkmiihj^ 6mk4»htUiay4 

fvr ktys ihai em tm* **«— ItLumAtttD TtUMn 

A BOOK OF WORTHr&S. Qftther«d fwm ih» Old Hutonctml 
wiittea Mievr h/ tho Avihor of *‘TiiW IlEfh 0f KKPcmrK.*' 
With Vignette^ 

^*Am aMm^U to an admwM J«rwsr/*-*W<lriffiHsAcR 

R«vnw. 

A BOOK Of OOtPEN THOUGHTS. By AtiwIbm, 

Knight Of the Older of (he Oak Crawii» ^ ^ 

**Mi AiiwdiAasfrwhteodahmkqfrmmvalmt, * 
pnatl fHj^A to So tomtd abotU m iiojmAiti omtt ^ffmcA a comfam^H 
UwgMSid$fituUiowmry,*^^tkiJU MjUX t^H^TTr 








